Mississippi State University

Scholars Junction
Theses and Dissertations

Theses and Dissertations

8-9-2008

Recreation As Destination: How A Public Recreation Space
Influences Physical Activity In A Low-Income Neighborhood In A
Small Mississippi Town
Frank Shaw Barbour

Follow this and additional works at: https://scholarsjunction.msstate.edu/td

Recommended Citation
Barbour, Frank Shaw, "Recreation As Destination: How A Public Recreation Space Influences Physical
Activity In A Low-Income Neighborhood In A Small Mississippi Town" (2008). Theses and Dissertations.
3739.
https://scholarsjunction.msstate.edu/td/3739

This Graduate Thesis - Open Access is brought to you for free and open access by the Theses and Dissertations at
Scholars Junction. It has been accepted for inclusion in Theses and Dissertations by an authorized administrator of
Scholars Junction. For more information, please contact scholcomm@msstate.libanswers.com.

RECREATION AS DESTINATION: HOW A PUBLIC RECREATION SPACE
INFLUENCES PHYSICAL ACTIVITY IN A LOW-INCOME
NEIGHBORHOOD IN A SMALL MISSISSIPPI TOWN

By
Frank Shaw Barbour

A Thesis
Submitted to the Faculty of
Mississippi State University
in Partial Fulfillment of the Requirements
for the Degree of Master of Landscape Architecture
in the Department of Landscape Architecture

Mississippi State, MS
May 2008

RECREATION AS DESTINATION: HOW A PUBLIC RECREATION SPACE
INFLUENCES PHYSICAL ACTIVITY IN A LOW-INCOME
NEIGHBORHOOD IN A SMALL MISSISSIPPI TOWN

By
Frank Shaw Barbour
Approved:

_________________________________
Jason B. Walker
Assistant Professor of
Landscape Architecture
(Director of Thesis)

_________________________________
Michael W. Seymour
Assistant Professor of
Landscape Architecture
(Committee Member)

_________________________________
Charles Taze Fulford
Assistant Professor of
Landscape Architecture
(Committee Member)

_________________________________
G. Wayne Wilkerson
Professor of Landscape Architecture
(Graduate Coordinator)

_________________________________
Vance Watson
Dean of the College of Agriculture and
Life Sciences

Name: Frank Shaw Barbour
Date of Degree: May 2, 2008
Institution: Mississippi State University
Major Field: Landscape Architecture
Major Professor: Jason B. Walker
Title of Study: RECREATION AS DESTINATION: HOW A PUBLIC RECREATION
SPACE INFLUENCES PHYSICAL ACTIVITY IN A LOW-INCOME
NEIGHBORHOOD IN A SMALL MISSISSIPPI TOWN
Pages in Study: 145
Candidate for Degree of Master of Landscape Architecture
With an obesity epidemic of alarming proportions, there is a need for
Active Living studies addressing the low-income populations in the state of Mississippi.
This study uses behavior observation to examine physical activity patterns in a public
park in a low-income neighborhood in West Point, MS. The influence of the built
environment on physical activity and health is discussed, as are the implications of this
research for designers and planners.
Documentation of activity types and demographic comparisons between park
users and the town population reveal consistent patterns of physical activity and suggest
that the park may pull its users primarily from the surrounding neighborhood. The results
suggest that quality behavior observation data may provide designers and planners with
the level of context-sensitivity necessary to maximize the benefits of recreation spaces for
particular user groups, if such spaces are to encourage physical activity to the degree that
physical health is impacted.
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CHAPTER I
INTRODUCTION
This study assesses the role of a public park as a venue for recreation-based
physical activity in a low-income neighborhood in the small town of West Point, MS.
The study uses a behavior observation method to determine the diversity and frequency
of physical activity occurring within the study site as well as demographic characteristics
of the park users. Key neighborhood demographics and spatial characteristics are
assessed in regards to their influence on physical activity within the park and
demographic profiles for the city of West Point are compared to demographic profiles of
the park users. Discussion includes the implications of this study’s results for active
living research and design professionals interested in the influence of the built
environment on physical activity, specifically in regards to recreation, and how such
knowledge may contribute to efforts seeking to address the public health issue of obesity.
Background
The Obesity Epidemic
The obesity epidemic apparent in the waistlines of millions of Americans is a well
documented threat to the physical health of an alarming portion of the population of the
United States. With no shortage of coverage by the media and a considerable body of
data compiled by state and federal agencies such as the Centers for Disease Control and
1

Prevention (CDC), the U.S. Department of Health and Human Services, and individual
states’ departments of health, the diets and lifestyles of American citizens are receiving
increased scrutiny in regards to their contributions to obesity and its related health risks
such as diabetes, hypertension, coronary heart disease and many others (Flegal et al.
2002; Hedley et al. 2004; http://www.cdc.gov/nccdphp/dnpa/obesity/ accessed 1-20-07). The CDC
reports that between 1976 and 2004 obesity prevalence among adults more than doubled
from 15% to 32.9%. Even more alarming are the increases in obesity rates among
children which, between 1976 and 2004, rose from 5%-13.9% for those between 2-5
years of age, 6.5%-18.8% for those between 6-11 years of age, and 5%-17.4% for those
between 12-19 years of age (http://www.cdc.gov/nccdphp/dnpa/obesity/ accessed 1-20-07).
Researchers stress that overweight and obesity among U.S. adults and children of all
ethnicities remains a critical public health issue, and emphasize the importance of
understanding potential health benefits from reductions in overweight and obesity (Flegal
et al. 2002; Hedley et al. 2004).
While such evidence makes it clear that obesity and related health issues are
significantly affecting the general population of the United States, ethnic minorities and
low-income demographic groups represent the highest proportions of obesity and obesityrelated illnesses (Kumanyika 1993; Taylor et al. 2006; Pleis & Lethbridge-Cejku 2006).
For instance, Hedley and colleagues (2004) report significantly higher levels of obesity
among non-Hispanic black women of all ages versus non-Hispanic white women. While
many economic, lifestyle, environmental, and political factors may contribute to such
disparities, researchers in health and design related fields are continually stressing the
influence of physical activity, or inactivity, on physical health and obesity in these
2

populations. Kristen Day, (2006) stresses that efforts to promote physically active
lifestyles should focus on African-American, Latino, and low-income communities. In a
California study, Yen and Kaplan (1998) found evidence linking residence in poverty
areas to decreased physical activity levels, particularly among the African-American
populations. Cossrow and Falkner (2004) report significantly greater rates of obesity in
African-American and Mexican-American children and adolescents than in Caucasians
and results from a national survey by Crespo and colleagues (2000) shows higher rates of
physical inactivity in African-American and Mexican-American men and women than
Caucasian men and women. In a study on physical activity patterns among African
American women in rural Alabama by Sanderson and colleagues (2003) higher income
levels are associated with increased physical activity.
In the state of Mississippi, such obesity trends are represented with even greater
ubiquity. Mississippi consistently ranks among the top two most obese states in the
nation (Jones et al. 2005; www.cdc.gov/nccdphp/dnpa/obesity/index.htm accessed 3/28/07) and a
report by Barbara A. McCann and Reid Ewing, Measuring the Health Effects of Sprawl
(2003), shows Mississippi as the most obese state in the nation. Considering such
alarming statistics, Mississippi is a qualified and timely candidate for examining the
relationships between physical activity and physical health in the context of low-income
communities.
The Active Living Agenda
In response to overweight and obesity trends, many researchers and practitioners
in health and design fields are examining the influence of the built environment on
3

physical activity behavior and the subsequent effects on physical health. The built
environment, as defined by Handy and colleagues (2002), “comprises urban design, land
use, and the transportation system, and encompasses patterns of human activity within the
physical environment” (pg. 65). Academic research, professional practice, and general
concern addressing the issues of physical activity, health, and the built environment have
come to be associated with the term “Active Living.” Organizations devoted to active
living research and dissemination, such as the Active Living Network, Active Living by
Design, and Active Living Research, define the term as “a way of life that integrates
physical activity into daily routines. The goal is to get at least 30 minutes of activity a
day” (www.activeliving.org accessed 3-27-07).
Much of the active living research draws a distinction between two primary types
of physical activity. These are categorized as either transportation activity (also referred
to as utilitarian or destination activity), which is characterized by the process of attaining
non-recreation based goals such as walking to work or to the grocery store, or recreation
activity, which usually occurs during leisure time and is characterized by engaging in
physical activity for its own sake such as fitness walking or playing sports (Frumkin,
Frank, & Jackson 2004). This thesis study is concerned with recreation activity,
particularly in regards to the ability of recreation spaces to facilitate physical activity in
communities lacking options for transportation-oriented activity. Studies have shown
that transportation-oriented walking activity tends to occur largely in areas with high
density, mixed-use neighborhoods (Ewing et al. 2003). However, in the state of
Mississippi, the level of density and mix of uses necessary to make transportation activity
a practical routine are absent from most small towns. Exacerbating this issue is the
4

proliferation of highway by-pass development occurring on the fringes of many
Mississippi small towns, which tends to boost automobile dependence and reinforce the
separation of residential and commercial areas. Considering such issues, it is particularly
important to examine the value of neighborhood recreation spaces as venues for physical
activity. Indeed, such spaces are often the only opportunities for the integration of such
activity into daily routines.
The Need for Active Living Research
Design and planning professions such as landscape architecture, urban planning,
architecture, transportation planning, and others are poised to make positive impacts on
public health through multi-disciplinary collaboration and sensitivity to the ways in
which the human environment encourages or discourages healthy lifestyles. It is
imperative that negative health consequences such as overweight and obesity, which are
largely influenced by fragmented, sprawling development patterns that often result in
more sedentary lifestyles (Frumkin, Frank, & Jackson 2004; Sloane 2006), be offset by
opportunities to engage in physically active lifestyles at both the individual and
community scales. Physical activity may take many forms, but in areas where
transportation (utilitarian) based physical activity is not feasible, such as small towns and
rural areas, it is especially important to understand the contributions of neighborhood
recreation spaces to physical activity in communities. The need for research in this area
is especially acute in low-income communities, which represent the highest levels of
overweight, obesity, and related illnesses (Day 2006; Kumanyika 1993; Taylor et al.
2006; Pleis & Lethbridge-Cejku 2006).
5

Research Objectives
This thesis study seeks to expand the current body of knowledge concerned with
the influence of the built environment on physical activity through the assessment of a
public park’s facilitation of recreation-based physical activity. The premise of this study
maintains that recreation space is important as an outlet for physical activity in lowincome neighborhoods in the small towns of MS due to the lack of opportunity for
transportation (or utilitarian) activity. The research is to examine existing recreation
space in order to determine if and how such space is being used. Behavior observation
verifies whether the park comprising the study area is being used and may or may not
indicate a desire among local residents to engage in recreation-based physical activity
within that space. The implications thus follow: if the park is being used regularly, there
is a desire to engage in recreation-based physical activity among local residents, and
future studies should address how the space may better accommodate the recreation
needs of the community (whether through better accessibility, greater diversity of uses,
better maintenance and so on). Understanding the role of this park space as a venue for
physical activity is important because it provides the only feasible alternative within its
neighborhood environment for incorporating physical activity into one’s lifestyle or daily
routine. Lack of public recreation opportunities in low-income communities, such as the
neighborhood in this study, hampers the ability of children and adults without sufficient
vehicular and financial resources to obtain recommended levels of physical activity.

6

Site Context
West Point, MS
The area under observation in this study is Zuber Park in the town of West Point,
Mississippi. West Point is the county seat of Clay county Mississippi in the northeastern
portion of the state (Figures 1.1, 1.2) and has a population of approximately 13,500
residents (www.wpnet.org accessed 5-19-07). U.S. Census Bureau data from the year 2000
indicate that 56.2% of the population is African-American and 42.9% is white; the
remainder being made up by those of Asian, Hawaiian, or Pacific Islander descent, or a
mix of races. 45.5% of West Point’s population is male and 54.8% is female. Age data
show that children make up 24% of the population, teens make up 8.3%, adults make up
50%, and the elderly make up 17.7% (http://censtats.census.gov/data/MS/1602879120.pdf accessed
5-19-07). Income data from 1999 indicate that 22.1% of households and 14.9% of families

report making less than $10,000 per year (http://censtats.census.gov/data/MS/1602879120.pdf
accessed 5-19-07). Poverty status data from 1999 indicate that 21.5% of families are below

the poverty level, as are 47.7% of families with a female householder but no husband
present. Additionally, 25.1% of individuals are below the poverty level
(http://censtats.census.gov/data/MS/1602879120.pdf accessed 5-19-07).
Zuber Park is located at the southern end of West Point adjacent to U.S. Hwy 45
(Figure 1.2). The park is approximately 5 acres in size and is bounded on its north and
south ends by two-lane streets connecting the adjacent residential neighborhood on the
park’s east side to Hwy 45. The west side of Hwy 45 consists of low-density commercial
and scattered residential land uses. The area to the northeast and east of Zuber Park
consists of residential neighborhoods with approximately 20-40% of residents living at or
7

below the poverty level with a median household income between $15,001 and $20,000
(Figures 1.3, 1.4 according to 1999 data (http://216.55.182.132/FairData/SocioEconMapper/
accessed 5/19/2007).

Figure 1.1 Location of Study Site
8

Figure 1.2 Generalized Land Use Map
Description of Study Site
Zuber Park consists of a variety of amenities including a paved (asphalt) walking
trail, two tennis courts, 4 scattered benches, a gazebo with a bench and swing, a swing-set
with 6 seats, a multi-purpose grass field, four basketball half-courts, a covered pavilion,
two sets of bleachers, and 4 picnic tables (Figure 1.6). These amenities are in various
states of upkeep and it is clear that all the picnic tables were originally paired with grills,
most of which are no longer in working condition. The covered pavilion contains two
former bathrooms no longer in working condition. In addition, there is an empty concrete
pad that was originally a handball court, and a defunct timber-form children’s play area,
of which only the sand lot remains. The north and south ends of the park each contain a
9

small parking area (approx. 5,000 square ft. each), and a creek bordered by a chain-link
fence that crosses through the northwest corner of the park. Directly across Mayhew
Street, on the north border of the park, is a residential trailer park in various states of
disrepair. The eastern border of the park consists of a utility right-of-way 37.5ft. wide.
The park contains several lighting fixtures, including lights for the tennis courts, though
no observations are conducted after dark and it is not known whether the lights are in
working condition. There are a limited number of trees within the park space resulting in
minimal areas of shade.

Figure 1.3 Median Household Income in the Vicinity of Zuber Park, 1999
10

Figure 1.4 Poverty Levels in the Vicinity of Zuber Park, 1999

Figure 1.5 Zuber Park Looking Northwest Toward Trailer Park
11

Figure 1.6 Map of Study Area
12

Research Implications
This research carries implications for designers, planners, policy makers,
researchers, and other individuals or agencies with the ability to influence the shaping of
the built environment. Understanding how public parks function within their community
environments is crucial to providing spaces that maximize the potential of individuals to
incorporate physical activity into their lifestyles. It is not enough to simply provide
neighborhoods with pre-determined quantities of open space without understanding the
predilections of the user groups intended to benefit from such space. Moreover,
understanding the contributions of existing recreation space (versus creating new spaces)
to physical activity at the neighborhood scale may indicate the potential for more feasible
and immediate interventions in regards to the success or failure of such spaces. The
research presented herein suggests that public parks can be successful facilitators of
physically active lifestyles in communities lacking the opportunities for transportation or
utilitarian based activity, and that such spaces must seek to maximize sensitivity to the
desires of their potential user groups.
Organization of this Paper
The remainder of this paper is organized into a Literature Review, a Methods
chapter, Results, and Conclusions. The following literature review surveys the current
literature in regards to the relationships between physical health, physical activity, and
the built environment. The Methods chapter describes the selection of behavior
observation as the data collection method and the process of carrying out observations for
this study. The results are presented and discussed in detail, supported by appropriate
13

statistical graphs and maps. Finally, the conclusions discuss the implications of this
research for designers and planners, the limitations of this particular thesis study, and
provides suggestions for future research in this area, particularly in regards to the
behavior observation research method.

14

CHAPTER II
LITERATURE REVIEW
Introduction
This literature review surveys the current trends in Active Living-oriented
research addressing the relationship between the public health issue of obesity and the
influence of the built environment on all forms of physical activity. Handy and
colleagues (2002) state that, “The ‘built environment,’ as we define it, comprises urban
design, land use, and the transportation system, and encompasses patterns of human
activity within the physical environment” (pg. 65). Research findings addressing the
impact of specific features of the built environment on physical activity are examined, as
well as studies that explore the influence of socio-demographic variables such as income
level and minority status on the types and frequency of physical activity occurring within
neighborhood and public open space settings. The implications indicated by the
reviewed literature for designers of public recreation space, and the role of such space in
providing opportunities for physical activity in low-income neighborhoods in small-town
settings are discussed.
Planning and Public Health
The history of planning and public health in the United States is marked by a lack
of convergence between the two fields that, in the first years of the twenty-first century,
15

has begun to erode (Sloane 2006). While the late 19th century saw inner-city congestion
and associated ills such as pollution and rampant tuberculosis outbreaks combated
through collaborations of urban planners and public health professionals, the two
disciplines essentially parted ways for most of the 20th century (Frumkin, Frank, &
Jackson 2004; Sloane 2006). Much as the perceived demons of congestion had prompted
late 19th century planners to develop visions of an American landscape decentralized
from the cores of major cities, the resultant sprawl and land-use ordinances from such
trajectories prompted planners and designers of the built environment in the latter
decades of the 20th century to begin developing methods by which to combat the
fragmentation and social isolation believed to be induced primarily by sprawling
development patterns and single-use zoning ordinances (Duany, Plater-Zyberk, & Speck
2000; Kunstler 1996; Sloane 2006). Sloane (2006) identifies the 1990’s as the decade
during which planners, architects, public health officials, activists and other concerned
parties congealed around the issue of sprawl, creating collaborations between
professionals who shared the goal of developing alternative growth strategies, two
prominent examples being New Urbanism (see www.cnu.org) and Smart Growth
(Frumkin, Frank, & Jackson 2004; also see www.smartgrowth.org).
As anti-sprawl efforts progressed through the 1990’s, environmental impact and
traffic congestion issues were joined by a focus on sprawl as a planning issue (Sloane
2006). Researchers began to define sprawl by measuring levels of transportation
opportunities functioning as alternatives to automobile travel, such as public
transportation, walking, and biking (Frumkin, Frank, & Jackson 2004; Sloane 2006).
With a particular focus on these “active” modes of transportation, as well as the contrast
16

between neighborhoods supportive of these modes versus the automobile-oriented
suburbs, groundwork was laid to reestablish links between planning and public health
(Sloane 2006). The beginning of the 21st century saw relationships being established
between the epidemic of obesity in the United States, recognized in the late 1990’s and
early 2000’s (U.S. Dept. of Health and Human Services 1996; U.S. Dept. of Health and
Human Services 2001), and the design of the built environment (Frumkin, Frank, &
Jackson 2004; Sloane 2006). This spawned a new vision for research based on
collaboration between public health practitioners and urban planners that was largely
galvanized in 2003 with the publication of special issues by the American Journal of
Public Health and the American Journal of Health Promotion examining links between
public health and the built environment (Jackson 2003; Killingsworth, Earp, & Moore
2003; Sloane 2006). While this and related topics have been under investigation since at
least the late 1990’s and early 2000’s (Brownson et al. 2000; Crespo et al. 2000; GilesCorti & Donovan 2002; Handy et al. 2002; Johnson et al. 1998; Orsega-Smith et al. 2000;
Wilcox et al. 2000; Yen & Kaplan 1998; ), the aforementioned journal issues represent
formal acknowledgement of the need for collaboration between urban planners and health
practitioners and the importance of understanding how the built environment influences
physical health and obesity (Sloane 2006). These topics continue to gain momentum
within research communities, as evidenced by recent special journal issues on physical
activity, obesity, and the built environment in planning and health-related fields (Boarnet
2006; Powell 2005).

17

Active Living
Academic research, professional practice, and general concern addressing the
issues of physical activity, health, and the built environment have come to be associated
with the term “Active Living.” This term and its implications are largely identified
through the Active Living Network and its associated organizations Active Living by
Design and Active Living Research, which define active living as “a way of life that
integrates physical activity into daily routines. The goal is to get at least 30 minutes of
activity a day” (www.activeliving.org accessed 3-27-07). Supported by the Robert Wood
Johnson Foundation, these organizations promote active living through general education
pertaining to the benefits of active lifestyles and support a vast network of researchers,
practitioners, and community leaders engaged in active living-oriented research. Active
Living Research, administered by San Diego State University (www.activelivingresearch.org
accessed 3-27-07), and Active Living by Design, administered by the University of North

Carolina School of Public Health (www.activelivingbydesign.org accessed 3-27-07), provide
extensive resources addressing all aspects of active living including research articles and
data collection tools designed to aid researchers studying active living related issues.
This conglomeration of resources dedicated to addressing the links between the built
environment, physical activity, and health represents a critical node in the current
relationship between public health and planning.
With the proliferation of research in the active living literature comes the
realization that knowledge is still lacking in many areas. As more research is published
researchers become aware of more specific contexts in which active living research is
needed, to continue filling the gaps in understanding the relationship between the built
18

environment and physical activity. Current active living-related literature identifies a
need for additional research methods to be tested (Gobster 2002; Godbey et al. 2005;
Handy et al. 2002; McKenzie et al. 2006; Rodriguez et al. 2006), the integration of
multiple methods to account for broader ranges of social and environmental variables
(Giles-Corti & Donovan 2002; Godbey et al. 2005; Sallis & Glanz 2006; Wilcox et al.
2000), and the examination of more specific demographic subgroups and geographical
settings (Day 2006; Godbey et al. 2005; Norman et al. 2006; Troped 2003). Much of the
current literature is comprised of studies conducted in urban or suburban metropolitan
contexts (De Bourdeaudhuij et al. 2003; Frank et al. 2006; Giles-Corti & Donovan 2002;
Humpel et al. 2004; Lee & Moudon 2006; Lindsey et al. 2006; McKenzie et al. 2006),
leaving large gaps in understanding how the built environment influences physical
activity in rural and small-town settings, particularly in the context of recreation-based
open space.
Obesity Trends in Mississippi
Obesity statistics show that in the United States the highest rates of obesity and
overweight occur in the low-income portions of the population (Kumanyika 1993; Taylor
et al. 2006; Pleis & Lethbridge-Cejku 2006). In the state of Mississippi this statistic
holds true (MS Behavioral Risk Factor Surveillance System Report 2003; Jones et al.
2005) and is given an additional sense of urgency by the fact that Mississippi consistently
ranks within the top two most obese states in the nation (Jones et al. 2005;
www.cdc.gov/nccdphp/dnpa/obesity/index.htm accessed 3/28/07). Considering such alarming

statistics, Mississippi is a prime candidate for examining active living issues set within
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the context of small towns and low-income communities. Of particular interest is the role
played by community recreation space as it pertains to physical activity. Active living
studies generally categorize physical activity into either transportation (utilitarian)
activity, in which physical activity is obtained through the process of accomplishing a
non-recreation based goal such as walking or biking to work or to the grocery store, or
recreation activity which generally occurs during leisure time and involves the
engagement of physical activity for its own sake such as playing sports or walking for
exercise (Frumkin, Frank, & Jackson 2004). High levels of utilitarian-based walking
activity have been associated with high density mixed use neighborhoods (Ewing et al.
2003), yet in Mississippi, most small towns lack the necessary density and land-use mix
to make such activity a practical way to obtain one’s exercise. In addition, the
proliferation of highway by-pass development in many of Mississippi’s small towns
further reinforces automobile dependence and separation of residential neighborhoods
from commercial areas. In light of these issues, it is particularly important to understand
the role of recreation spaces as opportunities for physical activity in the low-income
communities of Mississippi’s small towns, as these spaces may often be the only outlets
for such activity.
The Built Environment and Physical Activity
Research in the active living literature has begun to establish significant links
between characteristics of the built environment and the levels and types of physical
activity believed to be occurring, at least partially, in response to such characteristics.
Most researchers agree that there is a growing need to address issues of active living
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within specific geographic and demographic contexts. Research findings to date offer the
hope that designers of the built environment, in conjunction with public health officials
and other professionals, have the potential to positively influence the active living
capacities of the human environment from the neighborhood to the metropolitan scale.
This section discusses specific links between types and frequency of physical activity and
physical environmental variables from the regional to the site scale.
It is commonly agreed upon within design, planning, and public health literatures
that sprawl development and monotony of land use (single-use zoning), with their
emphasis on the automobile, contribute to decreased levels of walking and biking on
regional, national, and community levels (Ewing et al. 2003; Frumkin, Frank, & Jackson
2004). In an important study, Ewing and colleagues (2003) explored the relationships
between urban sprawl, walking time, obesity, and related illnesses examined through a
county sprawl index created by the researchers, as well as data from the 1998-2000
Behavioral Risk Factor Surveillance System (BRFSS). The researchers found direct
variance between walking time and sprawl index scores. Residents living in more
compact neighborhoods reported greater amounts of walking during leisure time than
those living in more sprawling neighborhoods. While the researchers point out that these
differences were not huge, they were statistically significant. The study found direct
relationships between sprawl and obesity leading to the researchers’ conclusion that
“Those living in sprawling counties were likely to walk less, weigh more, and have
greater prevalence of hypertension than those living in compact counties” (54). While
the study by Ewing et al. (2003) was conducted at the metropolitan and regional scales,
examining patterns of physical activity across 448 U.S. counties, 83 metropolitan areas,
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and over 300,000 people, it clearly points to the need for understanding built
environment-physical activity links at the neighborhood scale. General, large-scale
relationships being established between the built environment, physical activity, and
health (Ewing et al. 2003; Frumkin, Frank, & Jackson 2004), reveal a compounding set of
physical environmental factors that may or may not elucidate physical activity patterns
within specific neighborhood contexts. What is becoming clear, aside from intuitive
observations, is the evidence that urban form does influence physical activity and
subsequently physical health (Ewing et al. 2003; Frumkin, Frank, & Jackson 2004).
When considering issues of physical activity and urban form at the neighborhood
scale, researchers generally categorize specific elements of the built environment by
which to measure their influence on physical activity. At large spatial scales, land use
patterns are examined in regards to the distribution of physical activity across regional
contexts, such as the counties comprising a particular metropolis (Frank, Engelke, &
Schmid 2003; Frumkin, Frank, & Jackson 2004). At the neighborhood scale, details such
as sidewalk location and condition, street tree presence and cover, architecture, lighting,
street width and a myriad of other characteristics determine how the built environment is
measured in regards to physical activity (Frank, Engelke, & Schmid 2003; Frumkin,
Frank, & Jackson 2004). Transportation networks at large and small spatial scales are
used to measure how well an area facilitates certain transportation modes including
walking, biking, public transit, and driving (Frank, Engelke, & Schmid 2003; Frumkin,
Frank, & Jackson 2004). The interactions between land use, design details, and
transportation networks create a complex set of relationships that influence physical
activity patterns.
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One study in Australia (Pikora et al. 2003) defined neighborhood determinants of
walking and biking according to four categories comprised of aesthetic characteristics,
safety characteristics, functional characteristics, and destination characteristics.
Referencing the study by Pikora and colleagues (2003), Frumkin, Frank, & Jackson
(2004) describe the aforementioned categories stating, “Functional factors relate to the
physical attributes of the street or path, such as path continuity and design, street type and
width, and traffic volume. Safety factors include crossing aids, lighting, and the level of
passive surveillance of the path or sidewalk. Aesthetic factors include cleanliness,
maintenance, the presence of trees, and architecture. And destinations are such places as
parks, transit nodes, stores, and restaurants” (99). In a study by Bedimo-Rung and
colleagues (2005), the authors provide five conceptual categories comprised of features,
conditions, aesthetics, safety, and policies by which to group environmental variables.
The obvious overlap between these classifications and those proposed by Pikora and
colleagues (2003) points to a reinforcement of methods in the health, design, and physical
activity related literatures for assessing the features of the built environment.
As Frank, Engelke, & Schmid (2003) note, the influence of the built environment
on an individual’s decision to engage in physical activity is the result of a complex set of
relationships based on varying requirements for different types of physical activity. In
addition, the physical attributes of one’s environment, which encourage activity, may be
objective or subjective and may change depending on the individual. As an example the
authors state, “The ideal environment for a walk to the market will not be exactly the
same as that for someone who is interested in going for a jog…Sometimes these
requirements will be complementary, as in the case where high quality parks containing
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sports fields are placed in close proximity to housing and connected by pedestrianfriendly streets” (104). The contrast in the above example, drawn between two differing
motivations for physical activity (one being utilitarian and the other being recreationoriented), points to the importance of understanding relationships between design
characteristics at the neighborhood scale before making design decisions at the site scale.
With this in mind, the remainder of this section reviews recent links between
neighborhood form and physical activity.
How Neighborhood Form Affects Physical Activity
Many recent studies have focused specifically on how the built environment
affects walking and cycling behavior, often drawing important distinctions between the
recreation and utilitarian aims of such activities. For example, Lee and Moudon (2006)
examine associations between objectively measured variables of the physical
environment and walking activity for transportation versus recreation purposes. The
researchers use GIS to assess neighborhood features such as topography, land-use mix,
and distance to “agglomerated destinations” as a way to establish correlations between
these variables and walking levels for both recreation and transportation purposes (2006).
The authors find that sidewalk aesthetic qualities are more important to increased levels
of recreation walking than transportation walking, a pattern possibly explained by a
desire to choose the shortest route over the quality of the route when engaging in
transportation-oriented walking (2006). The authors conclude that the promotion of
“health sufficient” walking levels may depend significantly on the level of support for
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such activities provided by the physical environment of a neighborhood, particularly
emphasizing the importance of pedestrian infrastructure in recreation settings (2006).
Some studies provide other avenues for measuring the effects of environmental
variables on physical activity, particularly walking behavior. Berrigan and Troiano
(2002) use home age as a measure for analyzing walking levels in U.S. adults. The
authors find that adults residing in homes constructed prior to 1973 show significantly
higher chances of walking one or more miles 20 or more times a month, compared with
those living in homes constructed after 1973. These results point to a distinction in
planning literatures between traditional and suburban neighborhoods, the former
considered structurally, and oftentimes aesthetically, more conducive to walking, while
the suburbs encourage and generally necessitate reliance on the automobile (Frumkin,
Frank, & Jackson 2004; Handy et al. 2006). Research by Handy and colleagues (2006)
corroborates the findings from Berrigan and Troiano’s study (2002) by reporting that
among 1,672 survey participants in traditional and suburban neighborhoods in northern
California, those living in traditional neighborhoods report significantly higher rates of
walking than those living in suburban neighborhoods. In addition, they found that
residents in traditional neighborhoods reported greater levels of walking to all
destinations, whether for utilitarian or recreation purposes (2002). Similarly, Frank,
Andresen, & Schmid (2004) found evidence to support the claim that increased mixes in
land use, when associated with moderate walking levels, are related to lower odds of
obesity.
In a study by Giles-Corti and colleagues (2003), the authors examine ways in
which physical environmental as well as lifestyle variables such as socio-economic
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status, education level, and occupation influence rates of obesity. The researchers
describe “obesogenic” environments, which they define as “those with poor access to
recreational facilities and infrastructure that discourages incidental activity, walking, and
cycling” (94). The authors conclude that there is a strong influence on walking levels by
physical environmental variables, such as the presence of sidewalks, and point out that
levels of overweight and obesity are likely to be higher in areas lacking recreational
facilities (2003). In another study by Giles-Corti and colleagues (2005), the authors
examine how distance, size, and attractiveness of public open space influences walking
behavior. Employing environmental audits of public open spaces greater than 2 acres,
personal interviews, and an observational study, the authors confirm the value of public
open space as a community asset. Results from the study show that shorter distances to
parks create greater general use, but larger parks with greater diversity of attributes are
associated specifically with increased walking levels. Concluding remarks by the authors
point out that while shorter distances to public open space increase walking to some
degree, it is necessary to consider the size, access, and attribute diversity of such spaces
in order to encourage physical activity to the degree that it positively impacts physical
health (2005). Findings such as these underscore the effect of neighborhood form on the
use of public open space, while suggesting the need for open space design to reciprocate
through greater sensitivity to specific user groups and neighborhood contexts. A study by
De Bourdeaudhuij and colleagues (2003) reinforces this notion by stressing that
researchers must consider recreation opportunities in conjunction with community design
when attempting to explain physical activity patterns. In this regard, it is important to
distinguish between determinants of recreation based physical activity and utilitarian
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physical activity. Troped and colleagues (2003) emphasize this point in a study on
physical activity patterns in a New England community. The researchers state,
“Recreational physical activity and transportation physical activity appear to represent
different behaviors with unique influences. This underscores the need to clearly define
the specific physical activity behavior targeted for change and identify relevant
determinants to guide development of intervention strategies” (pg. 309).
In a study examining obesity and physical activity in the context of environmental
justice, Taylor and colleagues (2006) point to the influence of the built environment on
physical activity through neighborhood deprivation. That is, deterrents such as air and
water pollution, open ditches, and lack of sidewalks discouraged neighborhood residents
from being physically active. Inversely related is the finding by Ainsworth and
colleagues (2003) that the presence of neighborhood sidewalks, as reported by study
participants (all African-American women in South Carolina), resulted in a 57% greater
likelihood of achieving physical activity recommendations. While results such as these
provide added support for the argument that the built environment exerts a significant
influence on physical activity in the neighborhood setting, the literature also points to
numerous social variables that must be taken into account in order to fully understand
physical activity behavior.
The Influence of Social Variables on Physical Activity
While it may seem obvious that certain characteristics of the built environment,
such as the presence of sidewalks or the accessibility of recreation spaces, exert an
influence over physical activity patterns, it is crucial to regard such environmental
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variables as part of a larger network of social and demographic influences contributing to
an individual’s decision to engage in physical activity. This section reviews active
living-oriented literature that examines the effect of social variables such as race, socioeconomic status (income level), gender, education level, social support, and
environmental justice on physical activity.
The active living literature is inconclusive in establishing whether neighborhood
design characteristics or social characteristics have a greater influence on physical
activity. For example, a study by Giles-Corti and Donovan (2002) found that social
variables were stronger determinants than physical environmental variables in regards to
the achievement of recommended levels of physical activity among survey respondents in
Perth, Australia. The authors emphasize that while access and distance to recreation
spaces were also very important determinants, it is unlikely that the mere presence of
such facilities will result in individuals achieving recommended levels of physical
activity. The influence of social versus physical environmental variables is an issue that
varies depending on the context of each particular study, yet many patterns have emerged
showing differences in physical activity behavior and recreation preferences, particularly
in regards to race, income level, and educational attainment (Frumkin, Frank, & Jackson
2004; Gobster 2002; Payne, Mowen, & Orsega-Smith 2002; Tinsley, Tinsley, &
Croskeys 2002).
Many studies in the public health and planning fields have found that low-income
and minority communities are the populations most at risk for physical inactivity, obesity,
and related illnesses such as cardiovascular and respiratory diseases, and diabetes
(Ainsworth et al. 2003; Cossrow & Falkner 2004; Crespo et al. 2000; Day 2006; Giles28

Corti & Donovan 2002; Kumanyika 1993; Paeratakul et al. 2002; Sanderson et al. 2003;
Yen & Kaplan 1998). In an important study by Kumanyika (1993), the author
emphasizes the prevalence of obesity among ethnic minority populations in the United
States, stressing that these groups, with whom lower educational attainment levels and
higher poverty rates are also associated, are at significantly greater risk for obesity and its
related illnesses than Caucasians. While Kumanyika’s study reflects obesity trends from
1993, similar trends are apparent in more recent studies (Day 2006). Day (2006) asserts
that African-American, Latino, and low-income communities should receive the focus of
efforts to promote physically active lifestyles. She points out that individual barriers to
physical activity such as time, cost, language barriers, and lack of knowledge concerning
the risks of physical inactivity and obesity may have the most significant effects on
recreation-based physical activity among these populations, identifying a need to address
neighborhood recreation solutions with creativity (2006). A study by Yen and Kaplan
(1998), using questionnaire-based data from the Alameda County Study in California,
presents evidence linking residence in poverty areas to decreased physical activity levels.
In addition, the researchers found that the African-American populations and residents
with inadequate income represent the largest declines in physical activity, when
compared to other demographic groups living in the area. Paeratakul and colleagues
(2002), using survey data from the U.S. Department of Agriculture’s 1994-96 Continuing
Survey of Food Intakes by Individuals, found much higher levels of obesity among
groups with lower income and lower education levels. In addition, these same groups
show higher levels of obesity comorbidities including diabetes, heart disease, and
hypertension. Similar to Yen & Kaplan’s (1998) study, Paeratakul and colleagues (2002)
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found that African-Americans and Hispanics, exhibited higher rates of obesity than
Caucasians.
These disparities in obesity and physical activity rates between income groups
and between Caucasians and ethnic minorities are reinforced elsewhere in the literature.
Cossrow and Falkner (2004) found significantly greater rates of obesity in AfricanAmerican and Mexican-American children and adolescents than in Caucasians. Crespo
and colleagues (2000) found higher rates of physical inactivity in African-American and
Mexican-American men and women than Caucasian men and women. Ainsworth and
colleagues (2003) found that higher education levels increased the odds of being
physically active among African-American women in South Carolina, and Sanderson and
colleagues (2003) provide evidence that higher income levels are associated with higher
physical activity levels among rural African-American women in Alabama.
If physical activity is targeted as a means for addressing obesity trends among
low-income and minority populations, it becomes especially important to understand
patterns and preferences for physical activity as they vary between race and income
groups. Likewise, it is important not only to understand what physical activity
characteristics exist among such groups, but also what social and physical environmental
factors may influence these characteristics. In an on-site survey-based study conducted
in Chicago’s Lincoln Park, Gobster (2002) examines recreation preferences among
different ethnic groups. Results suggest that Caucasians use the park more as individuals
or couples, whereas African-Americans, Asians, and Latinos tend to use the space in
groups, engaging in social patterns of activity. In addition, Caucasians engaged in active
individual sports more than any other group, while all of the minority groups were
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involved in passive, social activities more often than Caucasians. In terms of park
attributes, Gobster found several differences, notably, that African-Americans mentioned
natural features less than whites and were more concerned with the facilities,
maintenance, and sports-orientation of the park. While Gobster found plenty of overlap
among ethnic groups on certain park issues such as litter, vandalism, and engagement in
particular sports or activities, the study suggests that planners and designers must remain
sensitive to the demographic context of a recreation space in order to best accommodate
user groups. Moreover, the differences elucidated in such a study suggest that
characteristics of the built environment may affect physical activity patterns differently
among various ethnic groups, depending on the preferences of each particular group. The
result is another layer of complexity added to the set of relationships between the built
environment and physical activity.
In a study by Payne, Mowen, and Orsega-Smith (2002), the researchers examine
the role of race in determining recreation preferences and behaviors among an urban
population. Specifically, they assess conservation versus recreation preferences for
parkland according to race. The results indicate that African-Americans tend to prefer
recreation-oriented parkland more than whites. In addition, the study shows stronger
associations between race and recreation activity preference than residential location and
recreation activity preference. Similar to the aforementioned study by Gobster (2002),
Tinsley, Tinsley, & Croskeys (2002) examine park usage patterns among older urban
ethnic groups in Chicago’s Lincoln Park. In contrast to Gobster’s (2002) results, Tinsley,
Tinsley, & Croskeys (2002) do not report significant differences between Caucasians and
African-Americans in regards to individual versus group activity, yet this is no doubt
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attributable to the researcher’s statement that too few Caucasians and African-Americans
visited the park in groups during their surveys for those data to be analyzed. The authors
also examined psychosocial benefits of park use and found that across all ethnic groups,
“The park users reported that the most salient psychosocial benefits of using Lincoln Park
were an immediate sense of pleasure or gratification and the opportunity to engage in
non-challenging activities without the need for complicated planning or the necessity of a
long-term commitment” (210). Contrasts between studies such those by Gobster (2002)
and Tinsley, Tinsley, and Croskeys (2002), which were conducted in the same park in the
same year, point to the necessity of variation in data collection methods to obtain
accurate information regarding physical activity patterns.
Evident in much of the relevant literature is the influence of social support on
physical activity behavior (Ainsworth et al. 2003; Giles-Corti & Donovan 2002; GilesCorti et al. 2005; Sanderson et al. 2003; Wilcox et al. 2000). That is, the experience of
seeing others being physically active tends to influence people to increase their own
physical activity levels (Frumkin, Frank, & Jackson 2004). Giles-Corti and colleagues
(2005) point out that attraction of users to public open space provides opportunities for
social interaction while increasing feelings of safety, thereby encouraging and sustaining
use. In a previously mentioned study by Giles-Corti and Donovan (2002), the authors
found that social environmental determinants had a greater influence on physical activity
levels than physical environmental characteristics, indicating the benefits of a positive
social environment within recreation spaces. Wilcox and colleagues (2000) compared
patterns of leisure time physical activity between rural and urban older and ethnically
diverse women. The authors found social support to be more prevalent in the experiences
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of urban women, whereas rural women were more likely to be discouraged from
exercising by the presence of others. The authors emphasize the potential effectiveness
of community-based interventions for rural women based on general “lack of physically
active role models in rural areas, whether real or perceived” (pg. 671). Such differences
point to the need for more studies on physical activity patterns in rural settings, (Wilcox
2000) as a large majority of research in the active living field has focused on urban and
metropolitan areas. In a study on physical activity among rural women in Alabama
(Sanderson et al. 2003), Sanderson and colleagues found strong associations between
social support and physical activity levels stating that “Women who met [physical
activity] recommendations (compared with women who did not) were more than twice as
likely to see people who exercise in the neighborhood and to attend religious services”
(pg. 33). In this particular study, the social interaction created through church services
positively influenced levels of physical activity among African-American females (2003).
In a similar study conducted by Ainsworth and colleagues (2003) on the physical activity
levels of African-American women in South Carolina, the researchers found statistically
significant relationships between study participants who met recommended levels of
physical activity and the presence of others exercising in the neighborhood. Not
surprisingly, support from friends was one of the most cited factors that would encourage
participants to be more physically active. In a study examining the affect of walkable and
safe community environments on individual health, Doyle and colleagues (2006) found
that in large metropolitan areas social support plays an important role in encouraging
individuals to be physically active, and stress that this relationship be studied more at the
community (as opposed to the individual) level.
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Another issue that compounds the relationship between social and environmental
variables and physical activity is environmental justice (Estabrooks, Lee, & Gyurcsik
2003; Floyd & Johnson 2002; Huston et al. 2003; Sallis & Glanz 2006; Taylor et al.
2006; Wilson et al. 2004). Taylor and colleagues (2006) define environmental justice as
“efforts to address the disproportionate exposure to and burden of harmful environmental
conditions experienced by low-income and racial/ethnic minority populations” (pg. S30).
While the term “environmental justice” receives a broad and nuanced array of definitions
depending on the context in which it is used, including definitions by federal land
management agencies (Floyd & Johnson 2002; Taylor et al. 2006), the description
provided by Taylor and colleagues (2006) is particularly appropriate for the context of
this thesis. However, instead of focusing on exposure to harmful pollutants, emphasis
will be placed on disproportionate opportunities for active lifestyles within low-income
and minority communities.
Huston and colleagues (2003) used telephone surveys to examine leisure-time
physical activity patterns in relation to neighborhood environmental characteristics in a
North Carolina population. The study found that access to physical activity venues
(outdoor and indoor), and neighborhood characteristics that support physical activity such
as streetlights and sidewalk presence among others, tended to be proportionately greater
among whites, higher income neighborhoods, and those with higher educational
attainment. In addition, increased neighborhood safety was associated with higher
education and income levels. The same study’s (2003) findings that access to places
supportive of physical activity doubled the likelihood of respondents engaging in
recommended levels of physical activity, point to a need for addressing such disparities
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among neighborhoods of differing socio-economic and ethnic backgrounds. Estabrooks,
Lee, and Gyurcsik (2003) corroborate these disparities by objectively measuring the
availability and accessibility of physical activity resources across neighborhoods of
differing socio-economic status in a small Midwestern city. Using Geographic
Information Systems (GIS) to categorize and inventory physical activity resources
according to type of facility (such as public parks, school parks, health clubs, & so on)
and whether or not facilities required pay for access, the researchers then examined the
locations of all facilities in relation to neighborhoods classified as high, medium, or low
income. Findings show substantially fewer physical activity resources available within
low and medium income neighborhoods when compared to high income neighborhoods.
In addition, fewer free physical activity resources were available in neighborhoods of low
and medium income compared to high income neighborhoods. The findings of this
objective based study (2003) complement the subjective data collection method used in
the aforementioned study by Huston and colleagues (2003) and highlight the importance
of understanding the contribution to physical activity provided by neighborhood
recreation spaces, particularly in low-income areas. While the study by Estabrooks, Lee,
and Gyurcsik (2003) does not examine actual physical activity levels in relation to
neighborhood resources, and focuses specifically on recreation-based physical activity
resources, it points to an alarming disparity in the opportunities for physically active
lifestyles between neighborhoods of high and low socio-economic status. While it cannot
be stated confidently that environments more supportive of physical activity will actually
reduce obesity rates in low-income communities, much evidence supports the notion that
increased opportunities does encourage more physical activity (Huston et al. 2003).
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A literature review by Taylor and colleagues (2006), which surveys
environmental justice issues related to obesity and physical activity, further supports the
notion that environmental disparities may influence physical activity levels and health.
Trends from their review show less access to physical activity resources available in lowincome and minority communities as well as greater deprivation of environmental
characteristics that encourage both recreation and utilitarian physical activity such as
attractive and well maintained neighborhoods, and safety. According to their literature
review, higher levels of deterrents to physical activity such as pollution and lack of
sidewalks also appeared to be more prevalent in low-income and minority communities
(2006). In a survey-based study by Wilson and colleagues (2004), participants residing
in low-income areas indicated greater perceptions of deterrents to physical activity such
as stray dogs, crime, reduced access to recreation facilities and general neighborhood
unpleasantness. Such results suggest that if perceptions of neighborhood conditions may
deter physical activity, then merely providing increased resources such as recreation
spaces may not significantly affect physical activity rates if residents’ attitudes
concerning their neighborhood do not change as well.
Evident in the relevant literature is the uncertainty as to whether social or physical
environmental variables exert a greater influence on physical activity levels and,
ultimately, physical health. What is clear, however, is that the complexity of
relationships between neighborhood social context, individual level variables, and
components of the built environment necessitates a multiplicity of cross-disciplinary
research methods to refine the body of knowledge attempting to link physical activity to
the built environment.
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Research Methods in the Active Living Literature
As stated in the previous section, the complexity of relationships between social
and physical environmental variables, which compounds the built environment-physical
activity equation, requires the integration of multiple research methods and crossdisciplinary collaboration. Most researchers in the active living arena clearly recognize
the importance of such diversification (Frank, Engelke, & Schmid 2003; Frumkin, Frank,
& Jackson 2004; Saelens, Sallis, & Frank 2003; Sallis & Glanz 2006). While studies
employing objective data collection methods do exist (Bedimo-Rung et al. 2006;
McKenzie et al. 2006; Troped et al. 2006), as well as studies integrating objective and
subjective techniques (Ewing et al. 2006; Lee & Moudon 2006), this literature review
reveals a lopsidedness towards subjective measures such as surveys and questionnaires,
which rely on reported rather than observed behavior (De Bourdeaudhuij et al. 2003;
Brownson et al. 2000; Giles-Corti & Donovan 2002; Gobster 2002; Tinsley, Tinsley, &
Croskeys 2002; Wilcox et al. 2000; Wilson et al 2004). Many studies use objective
techniques to quantify data such as land use mix, residential density, and sidewalk
presence and connectivity, yet go on to couple this information with physical activity data
derived from surveys or similar subjective techniques (Emery, Crump, & Bors 2003;
Troped et al. 2006). Also, many of the studies examining objective data collection tools
for physical activity research focus on the reliability or validity testing of a particular
instrument without assessing behavior patterns observed through the use of the
instrument (Emery, Crump, & Bors 2003; Ewing et al. 2006; McKenzie et al. 2006;
Troped et al. 2006). While such instrument development is an essential step in the
advancement of the body of knowledge concerning built environment-physical activity
37

relationships, such tools must be effectively put to use in future studies. The rest of this
section situates subjective and objective research methods in the active living literature,
emphasizing the application of observation-based techniques to outdoor recreation
spaces.
Qualitative Research Methods in the Active Living Literature
A possible explanation for the prolificacy of qualitative data in active living
research, specifically survey and questionnaire based data, is the availability of preexisting data provided by institutions such as the Centers for Disease Control and
Prevention (CDC), the United States Department of Health and Human Services, and
individual states’ departments of health (Handy et al. 2002). Indeed, researchers have
taken advantage of existing demographic and survey-based datasets, such as the
Behavioral Risk Factor Surveillance System (BRFSS) and National Health and Nutrition
Examination Surveys administered by the CDC, and the Alameda County Study
conducted by the California Department of Health Services to guide their work (Crespo
et al. 2000; Doyle et al. 2006; Wilcox et al. 2000; Yen & Kaplan 1998; Young &
Voorhees 2003). The convenience afforded by these and other existing datasets, as well
as possible logistical and temporal conveniences of survey and questionnaire methods (as
opposed to direct observation methods) may explain the popularity of these techniques in
active living research.
Active Living researchers consistently use qualitative research methods to explain
a variety of relationships between the built environment and physical activity. Common
methods such as telephone interviews, on-site questionnaires and interviews, and mailed
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surveys have revealed trends concerning physical activity behavior based on perceptions
of the built environment. Evenson and colleagues (2005) used randomly selected
telephone numbers to interview residents by phone in central North Carolina to ascertain
their physical activity levels before and after the construction of a multi-use trail.
Ainsworth and colleagues (2003) used random-digit dialing to interview AfricanAmerican women in two South Carolina counties as part of a study assessing physical
activity among ethnic minorities in relation to multilevel variables. In a similar study
conducted in Alabama, Sanderson and colleagues (2003) used telephone interviews to
study physical activity levels as related to physical environmental, personal, and social
variables among rural African-American women in three counties. Payne, Mowen, &
Orsega-Smith (2002) employed “Computer-assisted telephone interviewing (CATI)” (pg.
186) to gather data regarding race, age, and residential location as related to recreation
space behavior and preferences among residents in urban Cleveland, Ohio. Other
examples of studies using telephone interviews include research by Brownson et al.
(2000), Giles-Corti & Donovan (2002), King et al. (2003), and Lee & Moudon (2006).
Mail-out surveys are commonly used techniques in which individuals administer
the survey themselves. Troped and colleagues (2003) used this method to study
transportation and recreation-based physical activity within a New England community.
Humpel and colleagues (2004) used mail surveys to study the effects of residents’
perception of the environmental features of their neighborhood on walking activity, and
De Bourdeaudhuij, Sallis, & Saelens (2003) investigated physical activity levels as
related to neighborhood design and recreation space accessibility among Belgian adults,
using mail-out questionnaires.
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An equally common method is face-to-face interviews. Young and Voorhees
(2003) used interviews to study the effects of physical environmental, social
environmental and personal variables on the physical activity levels of urban AfricanAmerican females in Baltimore. Social and demographic data from interviews were
paired with physical activity data collected from the aforementioned Behavioral Risk
Factor Surveillance System survey. Gobster (2002) as well as Tinsley, Tinsley, &
Croskeys (2002) used on-site interviews conducted in Chicago’s Lincoln Park to study
variance in park usage patterns across ethnic groups.
Quantitative Research Methods in the Active Living Literature
While active living studies that achieve results through analysis of objectively
collected data are not necessarily uncommon, there does appear to be significantly fewer
published studies using such methods than projects that collect data qualitatively. As
previously mentioned, many studies collect objective data on physical environmental
features, but pair that information with physical activity data collected through qualitative
techniques such as surveys and interviews that rely on self-reported activity (Emery,
Crump, & Bors 2003; Troped et al. 2006). Of the objective-based studies that are
available in the literature, behavior observation and variations of this technique do
appear, yet are somewhat sparse (Bedimo-Rung et al. 2006; Ewing et al. 2006; GilesCorti et al. 2005; Lindsey et al. 2006; McKenzie et al. 2006). Giles-Corti (2005) and
colleagues combined an inventory of the physical environmental features of public open
space, with survey and behavior observation data to assess the effects of distance to, size,
and attractiveness of public open spaces on walking behavior in Perth, Australia. For the
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behavior observation portion of data collection, the researchers recorded age estimates,
gender, activity types, companionship, and time spent in the public open spaces, thereby
pilot testing an observation method that was ultimately deemed reliable. Lindsey and
colleagues (2006) used an indirect observation technique to measure residential
neighborhood correlates of trail use in urban Indianapolis. Traffic on five urban trails
was measured at 30 different locations with infrared monitors and correlated with
variables that include education, neighborhood population, income levels, conditions of
vegetation, and presence of commercial land use among others. The data for these
neighborhood correlates were obtained through secondary sources including U.S. Census
data and Geographic Information Systems.
As previously mentioned, much of the active living literature employing
objectively-based data collection techniques is concerned with the evaluation of a
particular measurement tool. For instance, a study by Troped and colleagues (2006)
evaluates the reliability of a tool known as PEAT (Path Environmental Audit Tool).
PEAT measures trail and path characteristics such as amenities and aesthetics for
evaluating how such characteristics influence use. The researchers conclude that PEAT
is a valid tool for use by researchers and has the highest reliability when measuring
objective qualities such as trail amenities and the lowest reliability when measuring
subjective qualities such as aesthetics and maintenance. However, the PEAT tool does
not measure physical activity patterns and the authors state that it could be paired with
surveys or other subjective data collection methods. A similar study by Emery, Crump,
and Bors (2003) evaluates the validity and reliability of two different tools developed for
measuring the suitability of roads and sidewalks for walking and bicycling. As in the
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study by Troped and colleagues (2006), tools for objectively measuring environmental
variables are presented but do not provide methods for collecting objective data on
physical activity itself. Bedimo-Rung and colleagues (2006) developed and tested a
direct observation tool, BRAT-DO [Bediomo-Rung Assessment Tools-Direct
Observation], to investigate the relationships between physical activity and
environmental characteristics of parks. The conceptual framework of the instrument
includes classification of park characteristics into “domains” comprising features,
conditions, access, esthetics, safety, and policies, as well as geographic areas identified as
activity areas, supporting areas, the surrounding neighborhood, and the overall park
(2006, pg. S177). The BRAT-DO is part of a triangulation of methods comprising the
Bedimo-Rung Assessment Tools which includes aerial photography, geographic
information systems, archival data, and informant interviews, all of which are used to
collect relevant information concerning parks and physical activity (2006, pg. S177).
Other tools for direct observation have been developed and tested for reliability
and validity by McKenzie and colleagues including System for Observing Fitness
Instruction Time [SOFIT], System for Observing Play and Leisure Activity in Youth
[SOPLAY] (Welk, ed., McKenzie 2002), and System for Observing Play and Recreation
in Communities [SOPARC] (McKenzie et al. 2006). Of these tools, SOPARC is the
most directly applicable to the study of physical activity in recreation spaces. SOPARC
is an instrument for collecting data pertaining to physical activity levels and number of
participants, as well as contextual information concerning the study setting (McKenzie et
al. 2006). This includes documenting the range of opportunities for activity and the
conditions of the facilities and spaces supporting physical activity (2006). SOPARC uses
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coding forms by which observers are able to record pertinent information during
specified observation periods, such as age, gender, race, and level of physical activity
(2006). The coding forms also provide for the documentation of the accessibility and
usability of the observed spaces (2006). One strength of the SOPARC instrument is its
ability to provide contextually rich objective data for physical activity patterns in
recreation spaces as opposed to relying on self-reported qualitative information (2006).
McKenzie and colleagues stress that an important aspect of SOPARC is that “it uses
direct observation, focuses on group behavior, and its unit of analysis is a target area, not
an individual. This feature is important in the study of open environments such as parks
and recreation centers where individuals enter and leave areas at different times and from
different locations” (2006, pg. S218). As the authors note, the time-sampling basis of
SOPARC essentially means that it takes “snapshots” of a particular space, thus the more
“snapshots” acquired, the greater the validity of the assessment (2006, pg. S218). The
reliability of SOPARC has been verified through “interobserver agreement scores” which
were based on comparisons of “472 independent observations” conducted across 125
different spaces or “target areas” (2006, pg. S219). SOPARC appears particularly useful
to any researcher or practitioner interested in the effects of the built environment of
recreation spaces on physical activity patterns and McKenzie and colleagues have made
the instrument and its procedures manual available for use through the Active Living
Research website (http://www.activelivingresearch.org/index.php/Tools_and_Measures/312).
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Conclusions
With support from a growing body of literature addressing the relationships
between the built environment and physical health, planning and public health
practitioners and researchers have the opportunity to positively influence public health
and quality of life through the context of our designed environments. In addition, the
growing number of collaborations between researchers in the public health fields and
those in design and planning fields represents a mutual awareness of the potential
benefits such integration of disciplines may bring to the way our human environments are
designed. At the very least, the current body of literature addressing health and design
issues represents the establishment of an important cross-disciplinary dialogue.
Evidence from the research surveyed in this literature review suggests that
promising headway is being made in explaining relationships between the built
environment, physical activity, and physical health. Patterns of urban sprawl are being
increasingly held responsible for depressions in physical activity levels among
metropolitan residents, as well as contributions to the present obesity epidemic in the
United States (Ewing et al. 2003; Frumkin, Frank, & Jackson 2004; Sloane 2006).
Neighborhood-scale design characteristics such as density, mixed land-use, sidewalk
presence, and accessibility to recreation spaces among many others are being associated
with higher levels of physical activity among individuals and communities (Berrigan &
Troiano 2002; Giles-Corti et al. 2005; Handy et al. 2006; Lee & Moudon 2006). As
researchers continue to investigate the complex relationships between social variables,
physical activity, and the built environment, priorities are being identified in regards to
the populations most at-risk for obesity and related illnesses (Ainsworth et al. 2003;
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Cossrow & Falkner 2004; Day 2006; Sallis & Glanz 2006; Sanderson et al. 2003). Issues
such as environmental justice are being tied to disparities in health and physical activity
between communities differing in ethnic make-up and income levels (Day 2006; Floyd &
Johnson 2002; Huston et al. 2003; Taylor et al. 2006; Wilson et al. 2004). In light of this
progress, however, researchers are aware of the many gaps and gray areas apparent in the
Active Living literature (Bedimo-Rung, Mowen, & Cohen 2005; Boarnet 2006; Handy et
al. 2002). While such issues are inherent to any body of research, the active living
literature represents a persistent compounding of such factors due to the complexity of
relationships between social-environmental and physical-environmental variables.
Marlon Boarnet elucidates, in his introduction to the Winter 2006 issue of the
Journal of the American Planning Association, that the obesity epidemic in the United
States cannot be attributed solely to characteristics of the built environment. He cites
issues such as diet, food quality, fast food availability, and time-use pattern changes as
examples of contributors to obesity, yet emphasizes that the built environment and its
affect on physical activity plays a role (2006, pg. 6). Boarnet’s emphasis (2006) on the
broader context of physical health in the United States echoes the challenges faced by
researchers in identifying causal relationships between physical environmental features
and physical activity patterns. In reference to childhood obesity, Sallis and Glanz (2006)
point out that “changing the built environment alone is unlikely to induce large changes
in eating habits and physical activity. Educational programs, promotional activities,
incentives, and policies will all be necessary to support the physical changes” (pg. 102).
While the above statement is in reference to a specific age group, Sallis and Glanz
nonetheless raise the question of how much effect changes in the built environment will
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ultimately have on obesity levels (2006). Even with established links between certain
aspects of the built environment and their effects on physical activity, it is very difficult
to prove that specific changes in the built environment are responsible for lower obesity
rates (2006). However, certain characteristics of the built environment do show an
influence on physical activity rates (Boarnet 2006; Handy et al. 2002) and, despite a lack
of conclusive evidence directly linking the built environment to obesity levels, the
relevant literature suggests that designers and planners do have the ability to positively
influence physical activity levels and provide opportunities for healthier lifestyles.
While there has been general consistency among many research findings
regarding the influence of the built environment on physical activity, this is not always
the case (Young & Voorhees 2003). Contrasts in studies such as those by Gobster (2002)
and Tinsley, Tinsley, & Croskeys (2002) mentioned in section 2.3, which were conducted
in the same park in the same year, both using interviews, point out the necessity of a
multiplicity of methods among researchers for obtaining accurate results. Likewise, in a
study on the physical activity levels of urban African-American women in Baltimore
(Young & Voorhees 2003) researchers found no significant correlations between physical
activity, income level, education level, or physical environmental variables. The authors
state that “The results were unexpected because data from focus groups of AfricanAmerican women with a demographic profile similar to that of our sample indicated that
these factors were important contributors to participation in physical activity” (pg. 41).
Results such as these are not isolated cases (Wilcox et al. 2000; Young & Voorhees
2003) and reveal the fledgling state of active living research.
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The need to establish finer-grained and more conclusive associations between
physical activity, physical health, and the built environment is addressed throughout the
active living literature. Taylor and colleagues (2006) recommend several areas for future
research including the need to examine “spatial equity,” or, the distribution of physical
activity-supportive and non-supportive environments according to socio-demographic
characteristics (pg. S50). The researchers also point out that perceptions of physical
environmental features according to socio-demographic characteristics should be
compared to objective data on those characteristics (2006). Saelens, Sallis, & Frank
(2003) emphasize the need to integrate subjective and objective methods when assessing
the physical environment, thereby increasing explanatory power in regards to individual
variance in physical activity. Other researchers stress the consideration of self-selection
in regards to the relationship between travel behavior and the built environment, as well
as the influence of racial tension on urban form patterns such as decentralization
(Vojnovic et al. 2006). Sallis and Glanz (2006) emphasize that researchers focus their
efforts on links between childhood obesity and the built environment, particularly in
regards to the influence of policy. Handy and colleagues (2002) state that much more
detailed data concerning the built environment must be compiled in order to be spatially
matched to travel behavior data (pg. 69). As stated earlier in this literature review, Day
(2006) emphasizes that active living strategies should focus on low-income and minority
communities, as they represent the populations most at-risk for obesity and related
illnesses. One issue beyond the scope of this thesis study, but addressed by other
researchers, is how health care costs may be moderated through physical activity
(Andreyeva & Sturm 2006). In terms of recreation, a conceptually-based study by
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Bedimo-Rung, Mowen, and Cohen (2005) that focuses on the contribution of parks to
health and physical activity identifies a need for research that links “park-based leisure to
physical activity intensity levels (e.g., sedentary, moderate, and vigorous activity)” (pg.
160). The authors also indicate a desire in research communities for objective data
linking the benefits of parks’ contributions to physical activity with physical health
benefits and issues such as health care costs. Bedimo-Rung and colleagues recommend
that future research examine relationships between specific park features and levels of
physical activity (2005).
With an expanding body of literature supporting active living research and
indicating the need to understand how the built environment may positively influence
public health, researchers in active living fields have a multitude of opportunities for
contributing to such a body of knowledge. Many gaps remain to be filled and with the
proliferation of research conducted in urban and metropolitan contexts (De
Bourdeaudhuij et al. 2003; Frank et al. 2006; Giles-Corti & Donovan 2002; Humpel et al.
2004; Lee & Moudon 2006; Lindsey et al. 2006; McKenzie et al. 2006) there is a need to
gain a greater understanding of the influences on physical activity patterns in rural areas,
particularly among low-income populations (Day 2006; Wilcox et al. 2000). As stated in
the introduction to this literature review, the lack of both density and mix of land uses
common to many small towns and rural communities inhibits the contribution of
utilitarian motives to physical activity. In this way, the importance of recreation spaces
in such environments becomes amplified. As Mississippi consistently exhibits some of
the greatest rates of obesity in the nation (Jones et al. 2005;
www.cdc.gov/nccdphp/dnpa/obesity/index.htm accessed 3/28/07), and is comprised primarily of
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small towns and rural communities, it is a prime candidate for studying the contributions
of recreation spaces to physical activity in low-income communities.
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CHAPTER III
METHODS
Introduction
Data collection methods for this thesis study consist of a modified version of the
System for Observing Play and Recreation in Communities (SOPARC) created by
Thomas L. McKenzie and colleagues (McKenzie et al. 2006, McKenzie & Cohen 2006),
and made available through the Active Living Research website
(http://www.activelivingresearch.org/index.php/Tools_and_Measures/312, accessed 1-20-07) for use by
researchers. Behavior observation, which may also be referred to as direct or systematic
observation (McKenzie, ed. Welk 2002) was determined to be a particularly applicable
method of data collection for this thesis study due to its ability to provide objective,
descriptive data concerning human behavior patterns and physical and contextual
characteristics of the study site. McKenzie (2002, ed. Welk) points out that historically,
direct observation methods have been seldom employed by researchers interested in
physical activity patterns, yet the procedure is generating increasing interest due to its
superiority over other methods in “providing contextually rich data” (pg. 179).
One important characteristic of direct observation is that it enables documentation
of actual behavior that is occurring on a group scale rather than relying on self-reported
patterns of activity at the individual level (McKenzie, ed. Welk 2002, McKenzie et al.
2006). This emphasis on the group scale makes direct observation a particularly
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appealing method for collecting data in a park setting such as the one observed in the
current study. McKenzie (2002, ed. Welk) offers a helpful description of the direct
observation method:
“The essence of direct observation is to classify free living physical
activity behaviors into distinct categories that can be quantified and
analyzed in greater detail. This technique is particularly important
in assessing physical activity in health-related research. Physical
activity is contextual and always influenced by environmental factors.
The importance of direct observation rests not only on its ability to
measure physical activity but also on its capacity to identify the type
of activity and when, where, and with whom it occurs.” (pg. 179).
The choice of SOPARC as the basis for data collection in this thesis study was
determined through consideration of four primary factors: availability of the instrument,
reliability and feasibility of the instrument, the instrument’s ability to be modified, and
the application of the instrument to the current study’s physical setting, sociodemographic context, and objectives. SOPARC was found to be amiable to all four of
these objectives, thus lending itself favorably to this particular application.
The SOPARC tool, procedures manual, and mapping strategies are available
through the aforementioned Active Living Research website, making the instrument a
convenient resource for researchers interested in the applications of behavior observation
to physical activity and related research set within parks and neighborhood environments.
Active Living Research provides terms of use (see Appendix A) for all of the physical
activity and environment measures provided through their website, including the
provision that available instruments may be modified to fit specific settings as long as
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proper credit is given to the developers of the instrument. A particular strength of
utilizing a measurement tool from Active Living Research is that all instruments provided
have been properly tested for evidence of validity, reliability, or both
(http://www.activelivingresearch.org/index.php/Tools_and_Measures/312, accessed 1-20-07).
A research paper by McKenzie and colleagues (2006) documents the reliability
and feasibility testing of the SOPARC tool. The researchers conducted extensive pilot
testing of SOPARC across ethnically diverse communities during which 16,244
individuals were observed in 165 different target areas within six different parks.
Reliability tests consisted of 472 observation measures conducted simultaneously by
independent, trained observers. Reliability, or agreement scores, equaled or surpassed
80% for the categories of race/ethnicity, age, and activity level. Reliability scores for site
context categories such as accessible, usable, equipped, supervised, organized, surpassed
94% leading the researchers to the conclusion that “SOPARC is a reliable and feasible
instrument for assessing physical activity and associated contextual data in community
settings” (McKenzie et al. 2006, pg. S208).
Developed for observation of recreation spaces such as parks, and designed to
measure group level physical activity (McKenzie et al. 2006), SOPARC is a natural fit
for assessing the contributions to physical activity provided by a recreation space in a
low-income community. The testing of SOPARC across multi-ethnic and low-income
communities by McKenzie and colleagues (2006) coincides favorably with the lowincome setting of the park being observed in the current study, and the coding protocol
provides (see Appendix B) for reliable documentation of race/ethnic variance between
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park users. Limited modifications to SOPARC were necessary for this thesis study, and
will be discussed in a later section of this chapter.
SOPARC Protocol and Procedures
Observation Procedures
The SOPARC instrument uses momentary time sampling to obtain snapshots of
physical activity occurring within a particular setting, on randomly selected days, within
specified time periods (McKenzie & Cohen 2006). The observer conducts systematic
scans of the target area, scanning separately for males and females and for gathering
ethnicity and age classifications (2006). Observed physical activity may be recorded
electronically or mechanically and is coded according to three categories: sedentary,
walking, and very active. Additional entries are made alongside the physical activity
coding to record contextual characteristics including accessibility, time of day, presence
of equipment and others (see Appendix C). Aggregation of these data allows for
comparisons between physical activity types and levels across age and ethnic groups, as
well as across differing environments, or across differing time periods within the same
target area. Observation periods consist of four, one-hour sessions spread over the course
of a day. During each observation period two scans are made, the second scan beginning
exactly 30 minutes after the start of the first scan. Thus for an observation period starting
at 7:30 am, the first scan is conducted at 7:30 and the second at 8:00 (2006). For
explanations of SOPARC codes see Appendix B.
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Mapping of Observation Areas
In addition to observation procedures, McKenzie (2005) provides SOPARC
mapping procedures, made available through the Active Living Research website
(http://www.activelivingresearch.org/index.php/Tools_and_Measures/312, accessed 1-20-07).
Procedures include coding conventions that define environmental variables and specific
recreation spaces such as courts, fields, play spaces and others, as well as characteristics
unique to each of these spaces (McKenzie 2005). Mapping procedures also call for
measurements of target areas and designation of “primary” and “secondary” area surfaces
(2005, pg. 3). For examples of SOPARC mapping strategies and mapping data collection
sheet see Appendix D.
Reliability and Validity of SOPARC Techniques
Much of the strength of the SOPARC instrument comes from the extensive
reliability and validity testing conducted by its creators (McKenzie, ed. Welk 2002;
McKenzie & Cohen 2006; McKenzie et al. 2006). As discussed in the introduction to
this chapter, McKenzie and colleagues (2006) determined SOPARC to be both feasible
and reliable for conducting direct observation studies of physical activity behavior in
neighborhood settings. Such conclusions were reached through a process of testing
conducted not only for SOPARC, but for multiple instruments designed to measure
various aspects of physical activity (McKenzie, ed. Welk 2002). These include
Behaviors of Eating and Physical Activity for Children’s Health: Evaluation System
(BEACHES), System for Observing Fitness Instruction Time (SOFIT), and System for
Observing Play and Leisure Activity in Youth (SOPLAY), among others, indicating
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McKenzie and colleagues’ experience with assessing physical activity behaviors (2002).
In addition, McKenzie and Cohen (2006) note that the validity of physical activity codes
used in the SOPARC instrument have been verified through studies of heart rate
monitoring conducted by McKenzie and colleagues (1991) and Rowe, Schuldheism, and
van der Mars (1997). While beyond the scope of this thesis study, such verification
allows for assessment of energy expenditure rates (McKenzie & Cohen 2006).
The Use of SOPARC in the Current Study
This thesis study uses a modified version of SOPARC that basically simplifies the
instrument so as to satisfy research objectives without sacrificing validity or reliability.
SOPARC provides a legitimate, ready and available tool for collecting data on physical
activity behavior patterns in park settings with the ability to provide context-rich
information (McKenzie et al. 2006). Since SOPARC has been previously validated
(2006), reliability and validity testing is not necessary for this thesis study. As the
primary objective of the current study is to assess types and levels of physical activity
occurring in a small neighborhood park in an effort to understand the contribution of
recreation spaces to physical activity in low-income communities, it is necessary to
obtain group level objective data such as that facilitated by SOPARC. SOPARC is
designed to facilitate observation of large park spaces (broken into smaller target areas)
in urban and metropolitan settings, receiving heavy use (2006), as contrasted with the
park observed in the current study. This makes it necessary to modify the target area
scanning procedure to accommodate a space with more sporadic use. Likewise, data
collection for this study is conducted by a single individual, resulting in a slight
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simplification of the SOPARC coding form. Basic data concerning types of physical
activity, physical activity levels, user demographics, and context information are the
target of the current study, thereby simplifying the aggregation of categorized data for
analysis purposes. Meaning, there is no need to analyze actual physical activity rates as
they relate to recommended levels of physical activity or overall physical health in the
community. The interest lies simply in how the park is being used and by whom. The
modified version of SOPARC used in the current study provides a template for collecting
such data. Specific Modifications are discussed below.
Modifications to the SOPARC Instrument
Several basic modifications were made to the SOPARC Instrument. The first
involves slight changes made to the coding form itself. As data collection for this study
is being carried out by one individual in a small space that is entirely observable from a
single location, three identification features on the coding form are unnecessary:
OBSERVER ID #, Target Area #, and Subtarget Area # (see Appendix C for unmodified
coding form). While the unmodified coding forms are used for data collection on site,
modified versions are used to electronically record data (Figure 3.3). Three additions
were made to the coding form, two of them being the documentation of weather
conditions for each observation period and documentation of people parking in either of
the parking lots on site, yet not exiting their cars during the observation period. The third
addition consists of the recording of “Additional Activity” during observation periods of
heavy park use when participants cannot be categorized according to only Primary and
Secondary activities. This addition is necessary because the observation area consists of
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an entire park with a diversity of use areas, many of which may contain park visitors
simultaneously.
Due to significantly fluctuating levels of activity in Zuber Park, it is necessary to
include the entire space of a one-hour observation period as part of the area scan. All
activity observed within each one-hour period is recorded, as opposed to conducting two
quick scans over the span of an hour. In essence, this method takes a snapshot of activity
occurring within the space during a specified time of day, adding up to an overall
snapshot of activity in the park for a specific day. In addition, use of the walking trail is
recorded as part of the overall activity occurring within the space during the hour of a
specific observation period rather than being scanned for the length of time it takes to
walk the trail, as specified in the SOPARC procedures (McKenzie & Cohen 2006).
While the SOPARC procedures manual (McKenzie & Cohen 2006) instructs that
observation days be randomly selected, the current study utilizes a scheduled 3-month
observation period due to constraints regarding time, logistics, and finances. A starting
observation date was determined for the beginning of March 2007 and the observation
periods subsequently fall on every other day continuing through May 2007. Thus, each
day of the week receives observation twice during each of these months. The shortness
of the overall observation schedule carries obvious limitations, which are discussed in a
later chapter. However, the schedule was constructed in this way to create the most
intensive survey of park activity as possible within the given time and logistical
constraints.
Another modification made to the SOPARC procedure concerns the selection of
“coding stations,” or the location within the park from which observations are conducted.
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The SOPARC procedures manual specifies that observers continue to use the same
coding station each time observations are made within a given target area. However, due
to the unique conditions regarding this thesis study, coding station locations are varied
across observation periods. The current study utilizes the same individual observer over
the course of the entire observation schedule, thus eliminating the need to assess interobserver reliability as facilitated by a fixed coding station. Furthermore, due to the
physical characteristics of the study site, the observer is visible from all areas of the park,
making it impossible to avoid some degree of influence on park activity, and the small
amount of bias contributed to the results. For this reason, coding stations have been
varied between three locations (Figure 3.1).
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Figure 3.1 Map of Park Showing Coding Stations
Mapping and Observation Schedule
Prior to the start of data collection, a detailed map of Zuber Park was obtained
through Calvert-Spradling Engineers in West Point, MS. The map was scanned,
digitized, and updated to reflect current park conditions. During the measurement of park
characteristics, a SOPARC Mapping Variables Data Collection Sheet was filled out for
environmental assessment purposes (Appendix E) in accordance with the SOPARC
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guidelines (McKenzie & Cohen 2006). Additional documentation was made in regards
to the physical conditions of all park features and photo-documentation of park
conditions and neighborhood context was carried out.
As stated previously, the observation schedule for this study consists of a threemonth period from March 2007 through May 2007. An initial observation day was
randomly established at the beginning of March with every other day thereafter being an
observation day. In this way, each day of the week receives observation twice a month
from March-May 2007. This schedule provides the most intensive survey of park activity
possible within the given time, monetary, and logistical constraints. These constraints
include but are not limited to the lack of more than one observer due to financial and
personnel limitations.
Observation Procedure
This subsection details the specific actions carried out by the observer during data
collection periods in Zuber Park. As per instructions in the SOPARC Description and
Procedures Manual (McKenzie & Cohen 2006), the observer arrives at Zuber Park 20
minutes prior to the start of each observation period to prepare for coding and take any
necessary preliminary notes, such as weather conditions, or document physical changes
to the park. From the chosen coding station, the observer notes any activity occurring
within the park and codes it appropriately (Figure 3.2). While the primary concern is
physical activity occurring within the designated park space itself, counts are taken as to
the number of cars that park in the parking lots with no driver or passengers exiting the
vehicle. General notes are made as to the presence of vehicles in the parking lots but
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detailed counts are not made, as it is not possible to determine who drove to the park and
who did not during periods of heavy use. In addition, general notes are made as to the
presence of regular park users who are observed returning to the park in consistent
patterns. People using the park as a route to move between streets are classified as nonrecreational users.
All activity occurring within the park during the span of one hour is
recorded for each observation period. This procedure differs from the SOPARC protocol
in that it treats the entire space of one hour as one extended scan, or snapshot of park use.
Reasons for this modification are explained in section 3.3.1. As part of this modified
procedure, all observed activities taking place within the one-hour span of each
observation period are treated as aggregate data comprising a picture of park activity
occurring at that specific moment in time. As a result, no attempt is made to separate
different user groups engaged in the same activity. For instance, if several of the
basketball goals are being used simultaneously, records are made of which goals are
being used and by how many people, in addition to coding the users by gender, ethnicity,
and level of physical activity, but the overall head count for the activity of basketball is
coded as a lump sum. After the end of each observation period, data are entered into
electronic coding forms in Microsoft Excel (Figure 3.3).
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Figure 3.2 Example of SOPARC Coding Form as Used in this Study (McKenzie &
Cohen 2006)
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Figure 3.3 Sample Excel Coding Form Used to Electronically Record Observation Data
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Conclusions
For the purposes of this thesis study, the SOPARC behavior observation
instrument provides a convenient and reliable system for recording and assessing
physical activity behavior in recreational settings. As previously discussed, differences
between the context and resources of this thesis study and the reliability and feasibility
study conducted by McKenzie and colleagues (2006) necessitates modifications to the
SOPARC instrument and procedures. However, the accessibility of SOPARC through
Active Living Research (http://www.activelivingresearch.org/index.php/Tools_and_Measures/312,
accessed 1-20-07) for use by interested researchers carries the anticipation that modifications

to the instrument will be necessary due to unique characteristics inherent to any research
project. For this reason modifications to SOPARC are acceptable practice as long as they
do not compromise the validity of the data being collected and proper credit is given to
the creators of the instrument (see Appendix A). The modified version of SOPARC is an
applicable and reliable instrument for carrying out behavior observation procedures
within the context of this thesis study.
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CHAPTER IV
RESULTS AND DISCUSSION
Introduction
This chapter presents the analysis and results of behavior observation data
collected at Zuber Park in West Point, MS from March 5, 2007 through May 30, 2007.
The emphasis of these results is on quantitative, categorical counts of physical activity
behaviors occurring within the park space as well as relevant demographic characteristics
of park users. However, qualitative observations and discussion are paired with the
objective data to enhance explanatory power and convey the subjective characteristics
and general atmosphere of the park space. This chapter illustrates consistent patterns of
physical activity occurring within Zuber Park, to the extent that these patterns identify the
recreation space as a valued community resource for the achievement of physical activity.
In addition, subjectively documented park user demographics are compared with
citywide demographics for West Point and the neighborhood surrounding Zuber Park.
The following two sections present the analysis and results of the observation data while
the final section discusses the implications of these data in the context of Zuber Park as a
community recreation space.
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Data Analysis Strategy
As explained in the Methods chapter of this paper, all physical activity occurring
within Zuber Park was observed and documented for a three-month period in the spring
of 2007. Recorded data include categorical counts of physical activity behavior and park
user demographics, as well as subjective observations concerning park conditions,
aesthetics, and climate. Objective (categorical) data were analyzed using the SPSS®
statistical software package in which observation counts were coded according to each
park user’s age, gender, ethnicity, level of physical activity, type of activity, location
within the park, time of day, and month of the year. While the author is responsible for
the data analysis strategy presented herein, it should be noted that the data categories are
derived from the SOPARC method of behavior observation as presented in the SOPARC
Description and Procedures Manual created by Thomas L. McKenzie and Deborah A.
Cohen (2006) and described in the Methods chapter of this paper.
The primary data analysis objective of this study is to quantitatively illustrate
recurring patterns of physical activity within Zuber Park over a three-month period of
time and compare park user demographics to demographic data for the population of
West Point. The presence of consistent patterns of recreational physical activity, as
opposed to sporadic and inconsistent use of the park space, indicates, through objective
measures, that Zuber Park functions as a community resource for the achievement of
physical activity. In this way, quantitative data are being used to assert the value of
Zuber Park as a community recreational resource, specifically in regards to its facilitation
of active living opportunities. The overarching issue of the health implications of active
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living opportunities, in the context of a low-income community, is discussed further in
the final section of this chapter.
As befits the stated objective of this analysis, descriptive statistics and chi-square
measures of association are used to illustrate activity patterns observed within Zuber
Park. Analysis of the data presented in this chapter are limited to such tests by their
categorical nature, yet the chosen procedures clearly reveal consistent patterns of activity,
as well as notable differences in the activities and numbers of various user groups.
Results
Observation data were collected over a total of 41 days from March 2007 through
May 2007. Each observation day consisted of 4, 1-hour observation periods occurring
during the morning, noon, afternoon, and evening, resulting in 164 total hours of
observation time. Of these 164 hours there were 44 hours during which no one was
observed within the park. Of these 44 “empty” hours 11 of them were during the month
of March, 14 were during April, and 19 were during May (Figures 4.1a,b). Many of
these empty hours occurred during the lunch and afternoon observation periods,
especially in May. While no specific pattern is discernable from these numbers, it is
conceivable that job hours, school hours, and steady increases in midday temperatures
played a significant role in the absence of park users during these periods. The average
temperature for the combined observation periods was 70◦F and rain occurred on only 3
observation days.
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Comparison of Observation Hours
(N=164)

44
Number of Observation Hours
During Which One or More
Park Users Were Observed
Number of Observation Hours
During Which No Park Users
Were Observed
120

Figure 4.1a Presence of Park Users by Number of Observation Hours

"Empty" Observation Hours by Month
(N=44)

11
Number of Empty Observation
Hours in March

19

Number of Empty Observation
Hours in April
Number of Empty Observation
Hours in May

14

Figure 4.1b Comparison of Empty Observation Hours by Month
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Park User Demographics
1,168 total park users were observed over the three-month period. Three different
ethnicities, Latino, African-American, and Caucasian, were documented, with AfricanAmerican male adults representing 50% of the total number of park users. AfricanAmericans greatly outnumbered Latino and Caucasian park users, representing 91.4% of
all observed individuals (Figure 4.2). Latinos represent 5.1% of all documented park
users while Caucasians account for only 3.6%. When compared to demographic data for
the city of West Point (Figure 4.3), such numbers suggest that park users may indeed be
coming primarily from the surrounding neighborhood. The disparity between the number
of Caucasian park users and the number of Caucasian residents in West Point (42.9%)
indicates that the majority of visitors to Zuber Park likely come from the primarily
African-American neighborhood bordering the park. This notion is reinforced by
neighborhood-level demographic data (census block data) illustrating the AfricanAmerican and Latino composition within the population around Zuber Park (Figures 4.44.5). A similar lopsidedness is represented in the gender count, with 76% of park users
being male and 24% being female (Figure 4.6), yet females outnumber males in regards
to the overall city population (Figure 4.7-WP gender data). Unfortunately, census block
data are not available for gender in the vicinity of Zuber Park. If the majority of park
users are indeed coming from the surrounding neighborhood, it appears that the park is
functioning as a venue for physical and social activities within the context of its
immediate spatial and demographic environs. Such indications merit research into
neighborhood spatial characteristics within the vicinity of the park, and associated
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Zuber Park - Ethnicity
100.0%
90.0%

91.4%

80.0%
70.0%
60.0%

African-American

50.0%

Caucasian

40.0%

Latino/Hispanic

30.0%
20.0%
10.0%

3.6%

5.1%

Caucasian

Latino/Hispanic

0.0%
African-American

N=1,168

Figure 4.2 Percentage of Park Users by Ethnicity

City of West Point - Ethnicity

(Source: http://censtats.census.gov/data/MS/1602879120.pdf accessed 5-19-07)

100.0%
90.0%
80.0%
70.0%
60.0%

56.2%

50.0%

African-American
Caucasian

42.9%

Latino/Hispanic

40.0%
30.0%
20.0%
10.0%

1.0%

0.0%
African-American

Caucasian

Latino/Hispanic

N=12,145

Figure 4.3 Percentage of West Point Population by Ethnicity, 1999
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Figure 4.4 West Point African-American Population in the Vicinity of Zuber Park as of
1999

Figure 4.5 West Point Latino Population in the Vicinity of Zuber Park as of 1999
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physical activity patterns. In this way, a destination component could be examined in
relation to recreation data with the intention of understanding not only what goes on
within the boundaries of the park, but the influence of the park on physical activity within
the surrounding neighborhood.
In regards to the age of park users, adults were observed with far greater
frequency than children, teenagers, and the elderly, representing 66.4% of park users.
Children and teenagers were observed with essentially equal frequency in the park, with
the former representing 16.6% of park users and the latter 16.3%. The elderly account
for only 0.8% of the total number of park users (Figure 4.8). These data remain fairly
consistent with age counts for West Point’s population (Figure 4.9-WP age data).
Unfortunately, appropriate census block age data are not available for the Zuber Park
neighborhood. Frequency counts for daily observation periods (time of day) show the
greatest levels of park use occurring in the evening (6:00pm-7:00pm) with 74.4% of all
park users appearing during this time. Morning observation periods account for 9.3% of
all park users, the noon period accounts for 6.3%, and the afternoon period accounts for
9.9% (Figure 4.10).

72

Zuber Park - Gender
80.0%

76%

70.0%
60.0%
50.0%
Male

40.0%

Female

30.0%

24%

20.0%
10.0%
0.0%
Male

Female
N=1,168

Figure 4.6 Percentage of Park Users by Gender

City of West Point - Gender

(Source: http://censtats.census.gov/data/MS/1602879120.pdf accessed 5-19-07)
80.0%
70.0%
60.0%
50.0%

54.8%
45.2%
Male

40.0%

Female

30.0%
20.0%
10.0%
0.0%
Male

Female
N=12,145

Figure 4.7 Percentage of West Point Population by Gender, 2000
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Zuber Park - Age
70.0%

66.4%

60.0%
50.0%
Child

40.0%

Teen
Adult

30.0%
20.0%

Elderly
16.6%

16.3%

10.0%
0.8%

0.0%
Child

Teen

Adult

Elderly

N=1,168

Figure 4.8 Percentage of Park Users by Age

City of West Point - Age

(Source: http://censtats.census.gov/data/MS/1602879120.pdf accessed 5-19-07)
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60.0%
50.0%

50.0%

Child

40.0%
30.0%

Teen
Adult

24.0%

Elderly
17.7%

20.0%
8.3%

10.0%
0.0%
Child

Teen

Adult

Elderly

N=12,145

Figure 4.9 Percentage of West Point Population by Age, 2000

74

Park Use by Observation Period
80.0%

74.4%

70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

9.3%

9.9%

6.3%

0.0%
Morning

Noon

Afternoon

Evening

N=1,168

Figure 4.10 Total Number of Park Users by Observation Period
Activity Types
Despite the condition of amenities in Zuber Park (most picnic pads are in
disrepair, a former handball court and playground are no longer functional, the bathrooms
in the covered pavilion are non-functional) there is considerable diversity among
activities taking place within the space. 23 distinct types of activity were documented in
the park including basketball, football, soccer, tennis, baseball/softball, running/sprinting,
dog walking, general play/walking, walking trail use, general socializing, riding
bikes/scooters, swinging, and various types of sedentary activity occurring on the
benches, picnic tables, bleachers, gazebo, and ground. Several of these activities reveal
consistent patterns of heavy use, while most occurred sporadically or infrequently. For
analysis purposes, these activity types have been simplified into five general categories
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comprised of sports-related activities, fitness-related activities, general activities such as
walking, socializing, or playing games, sedentary activities, and non-recreational
activities such as using the park as a pathway to another destination. There is some
subjective overlap between certain categories such as sedentary activities and sports
activities. For instance, the most heavily used basketball half-court is also the location of
the bleachers. During informal games, the bleachers were often filled with people
watching the game and socializing, and while these park users were coded as engaging in
sedentary activity, they are undoubtedly associated with the game occurring at that time.
It is likely that many of these informal spectators rotated in and out of the basketball
games over the course of their stay at the park, though such a measure is not objectively
accounted for due to the risk of counting individuals more than once.
The most frequent activities observed in the park were basketball, accounting for
28.1% of the total number of activities observed, walking on the walking/jogging trail
(14.3%), and sitting on the bleachers (27.2%). The similarity in numbers between
basketball and sitting on the bleachers, points to a relationship between these activities
that represents a common social occurrence within the park, and when combined
represent 55.3% of all park activity. General activity/socializing represents 6.3% of all
documented activity, while all remaining activities fall below 5%. To obtain a more lucid
picture of the overall activity types occurring within the park it is helpful to examine
these activity types within their generalized context (Figure 4.11). Sports-related
activities account for 34.8% of all activity types, fitness-related activities account for
15.2%, general activities account for 13.5%, sedentary activities account for 36%, and
non-recreational activities account for 0.5%. Again, the relationship between basketball
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and the bleachers helps to explain the high overall count for sedentary activities. While
sitting in the bleachers accounts for 27.2% of all activities within the park, the rest of the
sedentary activity cumulatively represents only 9.5% of all park activity. Thus, while not
statistically verified, it is reasonable to presume that without the regular occurrence of
basketball games in Zuber Park there would be significantly fewer instances of sedentary
activity within the bleachers1).

Park Use by General Activity Type
40.0%
35.0%

36.0%

34.8%

30.0%
25.0%
20.0%

15.2%

15.0%

13.5%

10.0%
5.0%
0.0%
Sports

Fitness

General Park Activity

Sedentary

N=1,168

Figure 4.11 Percentage of Park Users by Activity Type
Activity Locations
Frequencies in activity types point to frequencies in locations within the park for
particular activities. Park users were observed within 11 specific locations within Zuber

1

At one point during observations the bleachers were removed from the park for approximately 2-3 days
(presumably for cleaning or repairs). However, the presence of spectators during evening basketball games
was not significantly affected as people simply sat on the grass in the spots where the bleachers had been.
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Park; the southeast and southwest basketball half-courts, walking trail, multi-purpose
field, tennis courts, picnic tables, benches, gazebo, swing set, bleachers, and south
parking lot. In addition, a variable coded as “general” is included for park users engaged
in general walking, socializing, or play, who wandered around multiple areas within the
park. Of these locations, the bleachers represent the highest percentage of recorded
individuals at 27.3%, with the southwestern basketball court representing 24.7% and the
southeastern basketball court representing 3.6%. The walking trail represents the next
highest number of recorded individuals at 15.3%, with the “general” category
representing 8.1%, the picnic tables representing 6.3%, and the multi-use field
representing 5.7%. All other locations each represent less than 5% of observed
individuals. Similar to the activity types, the activity locations have been grouped into a
generalized category for analysis purposes, consisting of paved surfaces, non-paved
surfaces, seating units, and a “multiple” category which corresponds to general activity
during which observed individuals crossed over multiple locations within the park.
Paved surfaces represent all activity occurring within the space of the basketball courts,
tennis courts, walking trail, and parking lots. Non-paved surfaces represent the multipurpose field and all other non-paved surfaces within the park boundaries not classified
as seating. Seating surfaces are represented by the picnic tables, benches, bleachers, and
gazebo area (Figure 4.12). Of these generalized activity locations, the paved surfaces
represent the greatest majority of observed individuals at 47.2%. Seating surfaces
account for 35%, non-paved surfaces account for 9.6%, and multiple surfaces account for
8.2% (Figure 4.13).
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Figure 4.12 Map Showing Generalized Park Activity Locations
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Park Use by Location
50.0%

47.2%

45.0%
40.0%

35.0%

35.0%
30.0%
25.0%
20.0%
15.0%

9.6%

10.0%

8.2%

5.0%
0.0%
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Multiple Surfaces

N=1,168

Figure 4.13 Percentage of Park Users by Location
Physical Activity Levels
As indicated in the Methods chapter, physical activity levels for this study are
categorized according to three states of physical exertion; sedentary activity, walking
level activity, and vigorous activity. In accordance with the SOPARC Description and
Procedures Manual, sedentary activity describes individuals who are “lying down, sitting,
or standing in place,” walking behavior describes individuals who “are walking at a
casual pace,” and vigorous activity describes individuals who “are currently engaged in
an activity more vigorous than an ordinary walk (e.g., increasing heart rate causing them
to sweat…)” (McKenzie & Cohen 2006, pg. 6). In regards to active living and the
relationship between the built environment, physical activity, and physical health, it is
useful to compare levels of physical activity observed within Zuber Park in order to
assess the park’s facilitation of active lifestyle opportunities. During the three months of
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observation undertaken in this study, vigorous physical activity represents the majority of
overall recorded activity levels at 42%. Sedentary activity follows closely behind at
36.7% while walking level activity accounts for 21.2% (Figure 4.14). While vigorous
activity offers the greatest potential for individuals to reap physical health benefits,
walking level activity must not be discounted as a positive influence on individual health.
Even though the scope of this study does not include the length of time during
which individuals are engaged in particular activities (a variable which could statistically
indicate whether or not particular individuals engaged in walking level activities are
attaining significant health benefits) the cumulative frequency of activities at the walking
and vigorous levels (63.2%) suggests that Zuber Park is functioning as a significant
community resource for the attainment of physical activity. This indication reinforces the
previous discussion concerning the relationship between the sedentary activity on the
bleachers and the vigorous activity of the adjacent basketball half court (Sec. 4.3.2).
Demographic Variations in Park Use
Although this study is primarily concerned with patterns in the physical activity
types themselves, consideration must be given to variations in park use among different
demographic groups. After all, such variations help explain the occurrence of activity
patterns and often point to areas in which the park design may accommodate a wider
variety of user groups. As data for this study are count data, chi-square tests are used to
assess preferential treatment of activity types, activity levels, and activity locations
according to ethnicity and gender. In the case of the two tests that include activity types,
the data set has been altered by removing the category of elderly from the age variable
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and removing the category of non-recreational from the specific activity types variable.
These alterations were necessary due to low counts for these categories, which violated
two assumptions necessary to ensure the accuracy of the chi-square measure (see
Appendix F for chi-square numbers).

Park Use by Physical Exertion
45.0%
40.0%

42.0%
36.7%

35.0%
30.0%
25.0%

21.2%

20.0%
15.0%
10.0%
5.0%
0.0%
Sedentary

Walking

Vigorous

N=1,168

Figure 4.14 Percentage of Park Users by Level of Physical Exertion
Activity Types and Gender
Chi-square tests for preferential treatment of activity types according to gender
reveal that there is a difference between male and female activity in Zuber Park. The
most notable difference being that female park users are less likely to engage in sports
activities than male park users. Only 9.7% of all female park users engaged in sports
whereas fitness activity (29.2%), general activity (31.4%), and sedentary activity (29.6%)
are split relatively equally among the remaining percentage of female park users.
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Alternately, male park users show tendencies toward sports activities, as is
evident in the number of male basketball players. While sports account for 43.3% of
male park user activities, the majority of that percentage consists of a single sports
activity, basketball (35.6% of all male activity types). However, numbers also indicate a
tendency among male park users toward sedentary activity (38.4%), yet the
overwhelming majority of such activity is comprised of sitting in the bleachers (32.1% of
all male activity), specifically during basketball games. The social relationship between
sitting in the bleachers and playing basketball confounds the simple indication that male
park users display a tendency towards sedentary activity and reveals one of the primary
patterns of overall park use. The intersection of bleacher activity and basketball games is
discussed further in section 4.3.6.
Activity Types and Ethnicity
Chi-square tests also reveal preference of activity types according to ethnicity.
While these differences are not overwhelmingly pronounced, they may point to patterns
of activity among different ethnic groups that could only be verified through a longer
process of observation than the three-months allotted for this study. Among Latino park
users, sports activities represent the greatest majority of activity types at 49.2%. Among
African-Americans sports account for 34.5% and sedentary activities account for 38%.
Among Caucasian park users 47.4% of park activity falls under the general activity
category.
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Activity Levels and Gender
Chi-square tests indicate preferences for physical activity levels among male and
female park users. Again, while such preferences are not overwhelmingly pronounced,
female park users display a tendency towards activity at the walking level while males
display tendencies toward activity at the sedentary and vigorous levels.
Activity Levels and Ethnicity
Chi-square tests indicate differences in physical activity levels according to
ethnicity. Again, these differences are not greatly pronounced and activity level counts
reflect counts for activity types. The majority of Latinos were engaged in activity at the
vigorous level (44.1%), thus corresponding to the 49.2% of Latino park users accounted
for by sports activities. The situation is essentially the same for African-Americans, yet
with a greater percentage of individuals engaged in sedentary level activities than
Latinos. Caucasian park users most often engaged in activities at the walking level
(47.6%) with the smallest percentage of users engaging in sedentary level activity (19%).
Location, Gender, and Ethnicity
Chi-square tests for locations of park activity according to gender and ethnicity
are largely un-insightful. There are indications of preference of location for both gender
and ethnicity, yet such indications echo the aforementioned results for activity types and
would be redundant to describe in detail. One notable occurrence, however, is that 50.8%
of Latino park users were observed on non-paved surfaces (grass areas). As stated
earlier, sports activities account for the majority of Latino park visitors. Taken together,
these statistics indicate the preference of Latino park users for sports activities (in this
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case soccer) different from African-American park users, who were also observed to be
largely sports-oriented yet located primarily on paved surfaces (48.7% accounted for by
paved surfaces, primarily the basketball courts).
Significance of Chi-Square Tests
While chi-square tests indicate preferential behavior by gender and ethnicity, in
regards to activity types, activity levels, and activity locations, it must be stressed that
such indications merely hint at larger behavior patterns and do not necessarily verify true
preferences. This is due in part to the shortness of the overall observation period and the
low overall counts for Latino and Caucasian park users. Other descriptive data, as well
as un-quantified observations recorded by the observer illustrate mild variations in
activity type preference among gender and ethnicity. Such information reinforces the
rejection of the null hypotheses that there are no differences between activity types,
levels, and locations among gender and ethnicity. However, it must be kept in mind that
the strength of differences among preferential activity is not able to be determined from
chi-squares. Furthermore, it must be stressed that, of the chi-square tests, those
concerning activity types are of primary importance, as activity level and location are
dependent upon the activity type.
Primary Use Patterns
Basketball
Significant patterns of activity within Zuber Park become evident when activity
levels are examined in relation to demographics, activity types, activity locations, and
time of day. As stated earlier, basketball represents the most commonly documented
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activity in the park accounting for 28.1% of all activities (Figure 4.15). Of the total
number of observed basketball players, 87.3% are accounted for by the southwestern
half-court and 12.7% by the southeastern courts. Such a disparity in use levels between
the southwestern and southeastern courts is subject to speculation, but the presence of
bleachers at the southwestern court exerts a significant influence over the number of
visitors to that space. This influence is made clear by the large number of sedentary
individuals accounted for by the bleachers, particularly in the evenings when the largest
numbers of basketball players were observed.

Percentage of Primary Activity Types vs Secondary
Activities
(N=1,168)

21%

28%

10%
27%

14%

Basketball
Walking Trail
Bleachers
Secondary Sedentary
Secondary Activity Types

Figure 4.15 Comparison of Primary Activity Types to Cumulative Secondary Activities
The social function of evening basketball games in Zuber Park is indicated
quantitatively through the presence of large numbers of basketball players on the
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southwestern court and people sitting in the bleachers during the same observation
period. Cross-tabulations for basketball and bleacher activity show that 82% of all
recorded basketball activity takes place in the evening and 94.3% of all individuals sitting
in the bleachers were recorded during evening observation periods (Figure 4.16). Such
numbers indicate a consistent pattern of evening basketball games and the accompanying
sedentary/social activity occurring in the bleachers. While individuals seated in the
bleachers are not coded as basketball players, their presence is a significant component in
the social atmosphere of the games.
Observation
Periods
Activity Type

Morning

Noon

Afternoon

Evening

Total

Basketball

5

7

47

269

328

Bleachers

1

4

13

300

318

Figure 4.16 Total Counts for Basketball and Bleacher Activity Illustrating Their
Intersection During Evening Observation Periods
As noted earlier, African-Americans represent 91.4% of all observed individuals
in Zuber Park. This statistic is reflected in the demographic data for the basketball
players (328 total counts), of which 97.3% (319 counts) are African-American, 1.5% (5
counts) of which are Latino, and 1.2% (4 counts) of which are Caucasian. Male
basketball players greatly outnumber female players, representing 96.3% (316 counts) of
all basketball players while females account for only 3.7% (12 counts). These numbers
are unsurprising given that 76% of all recorded park users are male and 24% are female.
Similarly, age counts of recorded basketball players show a tendency toward the
dominance of a single category. In this case adults represent a majority at 67.4 % (221
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counts) of the total number of recorded basketball players, with teenagers representing
25% (82 counts), and children accounting for the remaining 7.6% (25 counts). No
elderly individuals were observed playing basketball.
It has already been stated that the largest numbers of basketball players were
observed during evening observation periods. Frequency counts show that 82% (269
counts) of recorded basketball players are represented by the evening periods, with the
afternoon periods accounting for 14.3% (47 counts), the noontime periods accounting for
2.1% (7 counts), and the morning periods accounting for 1.5% (5 counts) (Figure 4.17).
In regards to physical activity levels, basketball accounts for 59.5% of all individuals (in
all activities) engaged at the vigorous level and 14.5% of all individuals engaged at the
walking level (Figure 4.18). Among only the basketball players, 89% was engaged in
vigorous activity and 11% was engaged in walking level activity.

Percentage of Total Basketball Activity by Time of Day
(N=328)
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14%
Morning
Noon
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Figure 4.17 Basketball Activity by Time of Day
88

Percentages of Total Observed Walking and Vigorous
Activity Levels
(N=739)
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Activity Levels for All
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Figure 4.18 Comparison of Activity Levels Between Basketball and All Other Activities
Walking/Jogging Trail
Following basketball, walking for fitness on the walking/jogging trail accounts for
the second greatest majority of non-sedentary activity at 14.3% (167 total counts) (Figure
4.15). While Figure 4.15 does not immediately indicate the relative dominance of fitness
walking as an activity pattern within Zuber Park, it becomes evident by the fact that
walking/jogging trail use represents 94.4% of all activity within the fitness category. The
single occurrence of running/sprinting is the only other documented fitness activity. Both
the numbers of recorded individuals using the walking trail (167) and the frequency of
walking trail use measured across the entire observation period (82 counts in March, 56
in April, and 29 in May) establish this form of activity, along with basketball, as a
consistent pattern of recreational park use. While the walking trail counts by month show
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an overall decrease in walking trail use between March and May, this activity still
accounts for a majority of park use relative to all other activities (when measured
individually), with the exception of basketball and sitting in the bleachers.

Percentage of Total Walking/Jogging Trail Use by Time of Day

(N=167)
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56%

Morning
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Figure 4.19 Total Walking/Jogging Trail Use by Time of Day
Demographic data for walking trail users is similar to the basketball players with
the exception of gender. African-Americans greatly outnumber all other ethnicities,
representing 97% (162 counts) of the total number of recorded walking trail users, while
Latino’s account for 1.8% (3 counts), and Caucasians account for 1.2% (4 counts).
Adults likewise dominate walking trail use, accounting for 86.2% (144 counts), while
children represent 9.6% (16 counts), elderly individuals represent 2.4% (4 counts), and
teens represent 1.8% (3 counts). Gender among recreational walking trail users is
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somewhat balanced with males representing 51.5% (86 counts) and females representing
48.5% (81 counts) of the total number of walking trail users.
In regards to specific observation periods (time of day), use of the walking trail is
very similar to basketball, except that the periods of heaviest use are in the mornings
rather than the evenings (Figure 4.19). Indeed, the morning observation periods account
for 56.3% (94 counts) of all recreational walking trail use, the evening periods account
for 29.2% (50 counts), the afternoon periods account for 7.2% (12 counts), and the
noontime periods account for 6.6% (11 counts). Walking trail users account for 19.8% of
all individuals (including all activities) engaged at the vigorous level, and 28.2% of all
individuals engaged at the walking level. Additionally, 58% of walking trail users was
engaged at the vigorous level and 42% of walking trail users was engaged at the walking
level. The walking trail users and basketball players represent the two strongest and most
consistent patterns of use in Zuber Park with fitness walking/jogging anchoring the
morning activity and basketball anchoring the evening activity (Figure 4.20).
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Walking/Jogging Trail Percentage of Total Morning Activity
(N=109)

14%
Walking/Jogging Trail
Percentage of Total Morning
Activity
All Other Activities Recorded
During Morning Observation
Periods
86%

Figure 4.20 Comparison of Walking/Jogging Trail Activity During Morning
Observation Periods to All Other Activity During these Periods
Sedentary Activity – Bleachers
While the context of this thesis paper (active living, health and the built
environment, physical activity and recreation) is concerned primarily with physical
activity levels sufficient to reap personal health benefits, the sedentary activity of sitting
in the bleachers in Zuber Park must be mentioned as a primary activity pattern due to
both its frequency of occurrence and its relationship to the basketball games. The
location of the bleachers at the southwestern basketball half-court, and the presence of
large numbers of individuals sitting in the bleachers during periods of heavy basketball
activity (especially during evening observation periods) have already been discussed in
the Basketball subsection of this chapter section. The coincidence of bleacher users and
basketball players clearly points to a pattern of social activity extending beyond
individual levels of exercise or recreation. As will be discussed in the next section,
bleacher use accounts for 76% (318 counts) of all sedentary activity (421 total counts –
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see Figure 4.21). Furthermore, 94.3% of all bleacher users were recorded during evening
observation periods. Evenings also account for 82% of all basketball activity. This
socially symbiotic relationship between bleacher activity and basketball activity
diminishes the majority of sedentary activities that account for 36% of total park activity
as indicated by frequency counts (Figure 4.11).

Portion of Sedentary Activity Represented by Bleacher Use
N=421

24%

Bleacher Use
All Remaining Sedentary Activity

76%

Figure 4.21 Bleacher Use vs. Total Sedentary Activity
Secondary Use Patterns
Sports Related Activities
While basketball and walking/jogging trail use represent the most consistent
patterns of non-sedentary activity of a single type, other sports activities, despite their
accounting for a much smaller number of park users, indicate more thinly distributed but
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somewhat consistent patterns of physical activity, especially when cumulatively assessed.
Sports activities account for 34.8% of all generalized activity types, only outnumbered by
sedentary activity at 36%. Basketball accounts for 81% of sports activities, with football,
soccer, baseball/softball, and tennis accounting for only 19%. The monthly distribution
of these latter four activities suggests secondary patterns of park use that may go beyond
merely sporadic occurrences, yet data must be collected over a much longer observation
period than three months for the consistency of such patterns to be verified (Figure 4.22).
Of the four secondary sports activities soccer was observed with the greatest frequency.
28 individual soccer players were observed over the three month period with 35.7% (10
counts) occurring in March, 17.9% (5 counts) occurring in April, and 46.4% (13 counts)
occurring in May. Tennis was observed with the next greatest frequency with a total of
19 counts over three months. 21.1% of tennis players were observed in both March and
April (4 counts each) and 57.9% (11 counts) were observed in May. Football represents
the third greatest frequency with 16 total counts, yet this activity is an aberration as all 16
counts were documented during a single evening observation period in March.
Baseball/softball activity was documented 15 times with 33.3% (5 counts) occurring in
March, 66.7% (10 counts) occurring in April, and none occurring in May.
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Monthly Distribution of the 4 Secondary Sports Activities
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Figure 4.22 Secondary Sports Activity Counts by Month
The miniscule counts of observed individuals engaged in these secondary sports activities
points to the need for longer overall observation periods (greater than 3 months) in order
to establish the consistency of any potential patterns. It is tempting to assume that these
activities, with the exception of football, will reveal consistent patterns of specific park
uses when extrapolated over time, yet within the confines of this particular study they can
at best be situated in the somewhat nebulous territory between sporadic and consistent
activity.
Fitness Related Activities
As discussed in section 4.3.5, fitness walking on the walking jogging trail
represents the greatest portion of non-sedentary activity following basketball. Indeed,
walking/jogging trail use accounts for 97% (167 counts) of all fitness activity observed
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within the park. The only other documented fitness activity is sprinting on the multi-use
field of which there were only six counts (less than 1%), all of which occurred during the
evening observation period on the same day in March. Thus fitness activity in Zuber
Park is essentially comprised entirely of exercisers utilizing the walking/jogging trail.
The single occurrence of sprinters in the park is clearly insufficient to establish any
patterns of fitness activity outside of walkers/joggers using the provided trial.
General Park Activities
This section includes all non-sedentary activities observed within the park not
classified as sports or fitness activity. These general activities are comprised of swinging
on the swing-set, riding bikes/scooters/tricycles, general walking/play/socializing,
walking dogs, and working on or washing a car. General park activities account for
13.5% (158 counts) of all park activity. The most frequently occurring of these activities
is general walking/play/socializing, which represents 6.3% (73 counts) of all park activity
and 46.2% of all activity within the general park activities category. Swinging accounts
for 4% (46 counts) of all park activity and 29% of all activity within general park
activities. All other activity types in this category account for less than 2% (22 total
counts or less) of all park activities (Figure 4.23).
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Percentage of Activities Comprising the General Park Activities
Category
(N=155)
Swinging (46 counts)

6%

47%

3%

30%

14%

Riding Bikes/Scooters/Trikes
(22 counts)
General
Play/Walking/Socializing (73
counts)
Walking Dog (9 counts)
Working on/Washing Car (5
counts)

Figure 4.23 Composition of the General Park Activities Category
While there are only 73 total counts for general walking/play/socializing, the
distribution of this activity across the three month period shows consistent and increasing
numbers of occurrences with 10 counts in March, 19 counts in April, and 44 counts in
May. However, similar to the secondary sports activities, such low overall counts point
to the need for a longer overall observation period and restrict verification of consistent
patterns. The situation is the same for swinging on the swing-set, for which there are 19
counts in March, 15 counts in April, and 12 counts in May.
Sedentary Activity
As discussed in section 4.3.5 the bleachers represent the greatest majority of
sedentary activity at 76% (318 out of 421 total counts of sedentary activity), and thus are
considered a primary activity pattern. Secondary sedentary activity patterns consist of
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sitting at the benches, picnic tables, gazebo, or on a car; picnicking/eating, reading,
talking, being carried (in the case of infants), or sitting in the multi-use field. Five of
these specific sedentary activities (sitting in the field, being carried, talking, reading, &
sitting on a car) occurred only two times or less, thus emphasis will be placed on the
remaining activities. Sitting at the picnic tables occurred most frequently, representing
39% (41 counts) of the total secondary sedentary activities (103 total counts).
Picnicking/eating accounts for 29% (31 counts) of secondary sedentary activity, sitting at
the gazebo accounts for 15% (16 counts), and sitting at the benches accounts for 11% (12
counts – Figure 4.24). Frequency counts for these activities are not great enough to
establish strong, consistent patterns and use of seating amenities appeared to be sporadic
and whimsical.

Percentage of Activities Comprising Secondary Sedentary Activities
(N=106)

Benches (12 counts)
6%

11%

Picnic Tables (41 counts)

29%

Gazebo (16 counts)
39%
15%

Eating (31 counts)
Remaining Sedentary Activities
(6 counts)

Figure 4.24 Composition of the Secondary Sedentary Activities Category
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Qualitative Assessments of Park Use
The previous sections present the quantitative observation data and illustrate the
patterns of measurable park activity types, activity levels, and user demographics. This
section discusses qualitative and otherwise un-measured characteristics of Zuber Park and
the activities observed within the space.
A notable occurrence throughout the three-month observation period is the use of
the parking lots by drivers. Quite a number of times, generally at least once or twice a
day, a car would pull into one of the parking lots for a brief period of time without exiting
the vehicle. This activity often occurred during the noon observation periods suggesting
the possibility that individuals use the parking lots as spaces to eat lunch during the
workday. Indeed on a few occasions individuals were observed to be eating in their cars,
yet most drivers and passengers were not visible inside of their vehicles. Also of interest
is the number of individuals who walked or biked to the park versus the number that
drove. While it was not possible to accurately record this information due to previously
discussed constraints of this study, it appeared that a somewhat equal number of park
users drove and walked/biked to the park. The evening periods are especially
representative of individuals walking to the park from the surrounding neighborhood.
Such activity suggests the park’s function as a community recreation resource frequented
by individuals walking to the space from their homes after the workday is over. In
addition, quite a few fitness walkers recorded during morning observation periods were
observed to have walked from the surrounding neighborhood. During the evening
basketball games the southern parking lot (the lot next to the southwestern basketball
court) was almost always completely filled with cars, with many vehicles having to park
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on the street due to lack of space. During these games individuals generally moved back
and forth between the parking lot and the court or bleachers, often socializing among the
cars during a game. Similarly, different cars would often pull in and out of the lot during
games. While this occurrence indicates a high number of individuals driving to the park
for evening basketball games and socializing, many individuals, groups, and families
were observed walking to and from the games from the surrounding neighborhood.
Oftentimes groups of such individuals were children. Such instances highlight the
intensely social nature of the evening basketball games in Zuber Park, and the way in
which such socializing extends beyond mere interest in the game itself. The games
observed were almost always vigorously played, yet informal, with individuals rotating in
and out of play from the bleachers. In order to avoid counting individuals multiple times,
single scans were made of the court, bleachers, and surrounding areas to obtain counts for
each.
An infrequent yet interesting occurrence in Zuber Park is the use of the space nonrecreationally. Such activity primarily consisted of individuals using the park as a cutthrough between streets to the north and south. This activity generally occurred during
the morning, noon, and afternoon observation periods. Individuals engaged in such
activity were often observed to be drinking and usually appeared drunk. In a few
instances the observer was approached by individuals using the park as a short-cut.
During one instance an older African-American male delivered a short sermon and
attempted to sell the observer a pair of sunglasses. Another instance found the observer
being offered marijuana in the south parking lot by a young (20’s) African-American
male. The same individual offering the drugs approached the observer a few days later in
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the north parking lot. The individual came out of the trailer park on the north side of the
park and sexually propositioned the observer. The observer was forced to leave the scene
immediately.
Conclusions
Observation of Zuber Park over a three month period reveals three primary and
consistent patterns of recreation-oriented use; basketball, fitness walking, and the
sedentary activity of sitting in the bleachers during basketball games. The former and
latter activities are mutually reinforcing components of a consistent recreation-based
social function provided by Zuber Park, and should be evaluated in tandem.
Additionally, these activities are characterized by their occurrence primarily during
evenings, specifically between 6:00pm and 7:00pm, with 82% of the total number of
basketball players, and 94.3% of individuals sitting in the bleachers, accounted for during
evening observation periods. Fitness walking on the walking/jogging trail represents a
similarly consistent pattern of physical activity, though with a lower overall count (167
total counts vs. 328 total basketball counts and 318 total counts of sitting in the
bleachers). The lower overall count for fitness walking/jogging, however, does not belie
its consistency as a primary pattern of physical activity, as the next greatest overall count
for an individual activity is 73 counts of general play/walking/socializing. The
determination of consistent (primary) patterns versus sporadic (secondary) use of the park
space is based on the number of overall participants observed for a specific activity, as
well as the number of times that activity was observed over the entire observation period.
In this way, a high count for a specific activity observed only on a single day throughout
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the entire observation period (such as the single occurrence of football) does not give the
impression that such an activity is consistent. The three primary activity patterns
discussed here were observed consistently over all three months of observation.
Secondary patterns of park use are comprised of those activities not observed
frequently enough to be considered consistent patterns of use. Some secondary patterns,
such as soccer, tennis, baseball, general walking/playing, swinging, and sitting on the
various seating amenities, represent relatively consistent use across three months of
observation but still have comparatively low overall counts. Obvious limitations to this
study are imposed by the shortness of a three-month observation period and if the space
were observed for a longer overall time (such as a year), the aforementioned secondary
activities might emerge as more than just sporadic uses of the park space.
Chi-square tests indicate preferential activity by gender and ethnicity in regards to
activity types within the park space. These preferences are corroborated, to various
degrees, by the accompanying descriptive statistics, yet should be treated simply as
indications of possible activity patterns verifiable only through a longer overall
observation period.
Between the primary activity patterns of basketball, fitness walking, and sitting in
the bleachers, Zuber Park displays a consistency of use strong enough to suggest that the
space is a valued neighborhood resource for both the attainment of physical activity and
leisure time social interactions. Such a notion is reinforced by demographic comparisons
between park user data and data for the overall population of the city of West Point,
which suggest that visitors to Zuber Park come primarily from the surrounding
neighborhood. The scattering of numerous secondary activity types suggests the park’s
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potential (most likely contingent upon enhancement of park features and conditions) to
facilitate a greater breadth of primary activity patterns as well as accommodate a wider
variety of user groups. Overall, results from this study show that Zuber Park is a public
recreation space that is consistently taken advantage of in regards to physical activity,
indicating that provision of such recreation opportunities in low-income neighborhoods
has the potential to influence active lifestyle decisions and possibly individual physical
health2.

2

It should be noted, as emphasized by Sallis & Glanz (2006) that researchers are not yet able to prove that
active commuting and pedestrian-oriented development patterns actually reduce obesity rates. However,
evidence indicating the influence of the built environment on physical activity behavior, as discussed in the
literature review of this paper, suggests that designers and planners can at least provide the opportunities
for individuals to engage in active lifestyles.
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CHAPTER V
CONCLUSIONS
Discussion
This chapter describes the implications of the research presented in this thesis
paper for landscape architects and other design professionals, the limitations of this
particular study, and suggestions for future research. As stated in the Introduction, active
living-oriented research increasingly presents opportunities for landscape architects,
urban planners, architects, and other design professionals to influence the impact of the
built environment on physical health. Additionally, collaboration between design, health,
and policy professionals is becoming increasingly frequent in both research and
professional practice (Boarnet 2006; Jackson 2003; Killingsworth, Earp, & Moore 2003;
Powell 2005; Sloane 2006). Such collaborative efforts foster ever more extensive
networks of information, funding, and outreach (i.e. the web-based organizations Active
Living Network, Active Living by Design, Active Living Research) devoted to
understanding how the shaping of cities, neighborhoods, highways, and landscapes
affects our individual and collective physical and mental health.
Crucial to such a growing body of knowledge is the determination of not only
how future actions will influence the relationships between health and the built
environment, but how existing patterns of transportation infrastructure, neighborhood
design, and public recreation spaces are influencing individual lifestyle opportunities and
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choices in regards to physical activity. Indeed, older neighborhoods often contain the
low-income and minority population most at risk for critical health issues such as
overweight, obesity, and their related complications. Many such communities contain
existing public recreation spaces that may or may not support patterns of physical activity
among neighborhood residents and visitors. Thus, it is important to understand if and
how such spaces are contributing to physical activity. The need for research in the
context of small towns and rural communities is especially great, as most active livingoriented studies have been conducted in metropolitan suburbs and urban cores. A state
such as Mississippi, which often records the highest levels of obesity in the nation, is
composed primarily of small towns and rural areas that lack the types of transportation
infrastructure and density necessary to make utilitarian (destination) oriented active
lifestyles truly feasible options for the incorporation of recommended levels of physical
activity into one’s daily routine. It is in these places that existing public recreation
spaces, particularly at the neighborhood level, must be understood in regards to their
influence on physical activity.
Through the examination of a small public park in a low-income community over
a short but intensive time period, the research presented herein offers insights into the
viability of existing recreation spaces as venues for active living opportunities. The
examination of Zuber Park in West Point, MS from March 2007-May 2007 reveals
consistent patterns of physical activity suggesting, quantitatively, that the space is a
valuable community asset for the provision of recreation based physical activity. While
only three primary activities are consistent enough to be labeled patterns within the
context of this study, a multitude of secondary activities points to the potential for other
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patterns to be revealed through extended observation periods. In addition, these
secondary patterns suggest the potential for the park to accommodate a wider variety of
users groups and activities through appropriate enhancements to amenities and general
park conditions. The neighborhood surrounding three sides of Zuber Park (the fourth
side being a major highway with little to no residential units on the side opposite the
park) is easily walkable due to relatively little traffic, yet does not contain a mixture of
commercial and residential uses sufficient to support any significant amount of utilitarian
physical activity. While it cannot be stated, through this research, that park users in
Zuber Park are actively seeking to improve their own physical health through their
recreation activities (though a case could be made for the fitness walkers), the park
nonetheless attracts them to the space with intentions of engaging in physical activity.
An interesting consideration is the relative lack of individuals observed to be
engaging in utilitarian or fitness oriented activities on the streets surrounding Zuber Park.
The observer routinely drove through the neighborhoods before or after observation
periods and while a few walkers of undetermined purpose were usually observed on the
streets, the infrastructure did not appear to be encouraging physical activity in any
significant form. In this sense, the recreation space of the park becomes increasingly
important as a contributor to the quality of life in the community. However, observation
of the streets was not a formal part of this study, and such subjective annotations should
not be used to suggest any actual relationships derived from data.
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Limitations
This study has several important limitations, notably the shortness of the overall
observation time of three months. This period of time represents only a quarter of the
year and thus provides a limited view of activities occurring in the park as only a portion
of the warm-season, and none of the cold-season, is represented. Ideally, observations
should take place at least over the course of an entire year. Unfortunately, uncontrollable
time and financial restrictions confined this study to a three-month observation period. In
Mississippi, an observation period conducted between the months of March and May
coincides with the milder portion of the warm-season. In a state known for sweltering
summertime temperatures it is conceivable that activity may recede deeper into the
summer months, especially during noon and afternoon observation periods. Furthermore,
the summer months bring different schedules for many people, notably students and
children, suggesting possible changes in park use by these demographic groups. It is also
conceivable that the cold season may see a recession in overall park use due to weather
factors such as increased rain and temperature drops, yet it would be interesting to find
out if certain activity patterns, such as fitness walking, hold steady. Mississippi tends to
have very mild winters in general, and it is quite common for warm temperatures to
continue into December and January, with only a scattering of cold spells. For this
reason, it is conceivable that the park would continue to attract users throughout the fall
and winter months. In fact, warm days during these months are often much more
enjoyable than the heat of mid to late summer. That being stated, another limitation
concerning the observation period for this study is the consistency of the weather
throughout the course of the study. The average overall temperature was 70◦F, and rain
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occurred on only two to three days throughout all three months. Undoubtedly, such fair
conditions influenced the number of visitors to the park.
This research is also limited by the fact that only one park was observed. Such a
limitation was subject to the same restrictions that determined the observation schedule.
It would be useful to assess the activities occurring in multiple public parks in lowincome neighborhoods and assess outcomes with regard for differences in park size,
characteristics, and conditions, as well as neighborhood design. The observance of only a
single park limits the extent to which the results can be generalized.
Several limitations concern the mode of observation. The presence of the
observer in the park space undoubtedly had some degree of influence on park activity,
thus creating a small amount of bias in the results. This includes the presence of the
observer’s car in the parking lot (the observer had no other feasible mode of
transportation to the space). However, during observation periods, no particular
influence on park activity attributable to the observer’s presence was discernable. No
physical or verbal contact was made between the observer and recreational park users.
The only exceptions are the three instances when the observer was approached by nonrecreational park users. As this study was limited to one observer for the entire three
months (observations were conducted every other day, four times a day) observer fatigue
was unavoidable. This undoubtedly affects the accuracy of recorded data; though the
observer made every effort possible to ensure that no significant errors occurred. It must
also be emphasized that the observation instrument used in this study enables the
observer to objectively document activity occurring within a space, yet relies on
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subjective documentation of park user demographic data. Thus a margin of error is
contributed to the demographic data herein3.
The observer was unable to accurately record which park users walked/biked to
the park versus which users drove to the park, a statistic that would have undoubtedly
offered further insight into park use patterns within the context of the surrounding
neighborhood. While many instances granted the opportunity to observe individuals
walking/biking or driving to the park, the observation method was not designed to
accurately document such information. Similarly, there was no way for the observer to
confirm which park users actually reside in the surrounding neighborhood, or at least
traveled to the park from the neighborhood, versus those who came from greater
distances. The amount of cars and people attracted to evening basketball games, for
instance, suggests a situation that draws people from different neighborhoods around
town while at the same time, many individuals were observed to be walking to these
games from the surrounding neighborhood. While demographic comparisons between
the park users and the population of West Point suggest that the park draws most of its
users from the surrounding neighborhood, more accurate data in regards to such
differences could offer valuable insight into the influence of the park on residents living
within walking distance to the space. Additionally, such data could provide insight into
how accessibility of recreation spaces influences activity within those spaces, as well as
destination activity within surrounding neighborhoods (the destination being the
recreation space).
3

This limitation is related to the fact that the same individual observer was used throughout the course of
the study. In the development of the SOPARC tool, McKenzie and colleagues (2006) mitigate this
limitation through the use of reliability checks, during which subjective data are compared among multiple
observers.
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Another issue regarding data collection is the one-hour scan time used for making
observations. It is obvious that an individual using the park may easily change their
activity one or more times over the course of an hour. However, for the sake of
maintaining statistical integrity during data analysis, and to ensure accuracy in regards to
the total number of park users, individuals using the park space were recorded only once.
The activity in which individuals were engaged at the time observations began is the only
activity recorded for each particular individual. Overall, only a minimal amount of
activity change by individuals was observed throughout the course of the study.
In regards to data analysis, an important limitation is the fact that data collected
for this study are count, or categorical data, thus limiting the number and power of
statistical tests that can be conducted. Nonetheless, within the scope of this particular
study descriptive statistics and chi-square tests sufficiently illustrate the targeted research
goals. In regards to such issues, it must be remembered that behavior observation, as a
research method, only reveals what is occurring in a particular space and not why the
observed activity is happening.
Suggestions for Future Research
Possible avenues for future research into the influence of recreation spaces on
physical activity in low-income communities include several suggestions stemming
directly from the aforementioned limitations. First, the overall observation period should
be extended to at least one year. Ideally, an ongoing project with yearly or bi-yearly
progress reports could encompass a scope of several years. Additionally, with increased
funding and personnel resources, multiple parks could be observed and compared over
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time to identify much stronger and more elaborate patterns of use. Neighborhood spatial
characteristics could be paired with such data to investigate more intricate relationships
between recreation spaces and the built environments that surround them. Such results
could be generalized to a much greater extent.
More detailed observations should be conducted which accurately record the
number of park users walking/biking to the space versus the number who drive to the
space. Additionally it would be helpful to determine, perhaps through interviews, how
many park users are residents of the surrounding neighborhood. Such a method,
however, would result in the observer influencing park activity to a much greater degree.
The addition of multiple research methods could enhance overall understanding of the
influence of recreation spaces not only on physical activity, but on quality of life in
general. Surveys and/or questionnaires could be used to gather information concerning
the park from residents of the surrounding neighborhood. An interesting quasiexperimental method could include alterations made to the park, with observations
conducted before and after changes were made. Indeed, such changes could be informed
by initial observations. Finally, the results indicate the potential for an expanded research
project that pairs neighborhood spatial measurements with behavior observation data. In
this way, the recreation and destination components influencing physical activity in
particular settings could be integrated to form a multi-layered study.
Implications for Active Living and Landscape Architecture
Due to the aforementioned limitations of this thesis study, the research presented
herein should be viewed as a pilot study for the application of behavior observation
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techniques to recreation contexts in regards to physical activity behavior. As the
literature review points out, much active living research employs qualitative methods of
data collection and analysis, particularly surveys, interviews, and questionnaires. While
such techniques are clearly important avenues for research, the incorporation of objective
methods, such as behavior observation, must be included in more research agendas. Such
stratification of methods is necessary for understanding the complex network of
relationships between the built environment, physical activity, and health.
The current study does not claim to test a specific data collection tool,4 but rather
to evaluate the potential for behavior observation techniques to aid landscape architects in
understanding physical activity patterns within neighborhood recreation spaces. Despite
the limitations to this research, the findings indicate that behavior observation has the
potential to illustrate significant patterns of activity occurring in such spaces. This
application of objective research methods to the context of a low-income neighborhood in
a small Mississippi town suggests that recreation spaces in such settings may play
significant roles in quality of life and possibly physical health. Statistical data in this
study are primarily descriptive, yet effectively demonstrate consistent patterns of activity
occurring within the study site. While the short observation period restricts the ability of
this study to extract fine-grained patterns of behavior, it is clear that the study site
influences physical activity within its neighborhood environment. Such attention to
objectively measured behavior patterns, which do not rely on self-reported data, carries
the potential for designers, planners, and public officials to fine-tune allocations of

4

A fact made obvious by this study’s use of the SOPARC tool developed and tested by McKenzie &
colleagues (McKenzie et al. 2006; McKenzie & Cohen 2006).
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funding for neighborhood recreation spaces, the design of such spaces, and sensitivity to
the needs of particular user groups.
This study should be considered in light of its implications for understanding how
public recreation spaces contribute to physical activity and quality of life in neighborhood
settings. The research presented herein suggests that public recreation spaces do indeed
play crucial roles in quality of life and are integral components in active living-oriented
lifestyles. Quality behavior observation data collected within public recreation spaces
has enormous potential to aid decision makers in the planning and design of such spaces
in a way that maximizes benefits for different user groups. Results from this study
suggest that Zuber Park may be primarily serving residents of the surrounding
neighborhood and while such an indication cannot be verified due to aforementioned
limitations, the results nonetheless point to the importance of understanding the behavior
patterns that are actually occurring in a public recreation space. Observation data on park
activity patterns can provide designers and planners with the ability to make informed
decisions that remain sensitive to a particular site’s social and demographic context, as
opposed to filling a space with a list of amenities generated from standardized recreation
guidelines. If public recreation spaces are going to significantly impact quality of life to
the extent in which public health is affected, specifically through the encouragement of
physical activity and reduced obesity rates, designers and planners must embrace a level
of detail and context sensitivity attainable through the acquisition and analysis of highquality behavior observation data conducted in recreation settings.
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APPENDIX A
ACTIVE LIVING RESEARCH TERMS OF USE FOR ENVIRONMENT AND
PHYSICAL ACTIVITY MEASURE
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(Source: http://www.activelivingresearch.org/index.php/Tools_and_Measures/312 accessed 1/20/07)
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APPENDIX B
SOPARC CODING PROTOCOL
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APPENDIX C
SAMPLE SOPARC CODING FORM (UNMODIFIED)

130

131

APPENDIX D
SOPARC MAPPING STRATEGIES AND MAPPING DATA COLLECTION SHEET
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APPENDIX E
COMPLETED SOPARC MAPPING VARIABLES DATA COLLECTION SHEET
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APPENDIX F
CHI-SQUARE FIGURES AND CROSS-TABULATIONS
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Chi-square Figures and Cross-Tabulations – Activity Type by Gender
Observed Individual's Gender * Generalized Activity Types Crosstabulation

Observed Individual's
Gender

male

female

Total

Count
Expected Count
% within Observed
Individual's Gender
% within Generalized
Activity Types
% of Total
Count
Expected Count
% within Observed
Individual's Gender
% within Generalized
Activity Types
% of Total
Count
Expected Count
% within Observed
Individual's Gender
% within Generalized
Activity Types
% of Total

Generalized Activity Types
general
sports
fitness
activity
sedentary
379
91
70
336
308.5
130.7
119.3
317.6
43.3%

10.4%

8.0%

38.4%

100.0%

93.3%

52.9%

44.6%

80.4%

76.0%

32.9%
27
97.5

7.9%
81
41.3

6.1%
87
37.7

29.1%
82
100.4

76.0%
277
277.0

9.7%

29.2%

31.4%

29.6%

100.0%

6.7%

47.1%

55.4%

19.6%

24.0%

2.3%
406
406.0

7.0%
172
172.0

7.5%
157
157.0

7.1%
418
418.0

24.0%
1153
1153.0

35.2%

14.9%

13.6%

36.3%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

35.2%

14.9%

13.6%

36.3%

100.0%

3
3

Asymp. Sig.
(2-sided)
.000
.000

1

.000

Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Total
876
876.0

Value
206.491a
205.378
19.466

df

1153
a. 0 cells (.0%) have expected count less than 5. The
minimum expected count is 37.72.
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Activity Type by Ethnicity
Observed Individual's Ethnicity * Generalized Activity Types Crosstabulation

Observed
Individual's
Ethnicity

Latino

African-American

Caucasian

Total

Count
Expected Count
% within Observed
Individual's Ethnicity
% within Generalized
Activity Types
% of Total
Count
Expected Count
% within Observed
Individual's Ethnicity
% within Generalized
Activity Types
% of Total
Count
Expected Count
% within Observed
Individual's Ethnicity
% within Generalized
Activity Types
% of Total
Count
Expected Count
% within Observed
Individual's Ethnicity
% within Generalized
Activity Types
% of Total

Generalized Activity Types
general
sports
fitness
activity
sedentary
29
5
14
11
20.8
8.8
8.0
21.4

59
59.0

49.2%

8.5%

23.7%

18.6%

100.0%

7.1%

2.9%

8.9%

2.6%

5.1%

2.5%
364
371.8

.4%
166
157.5

1.2%
125
143.8

1.0%
401
382.8

5.1%
1056
1056.0

34.5%

15.7%

11.8%

38.0%

100.0%

89.7%

96.5%

79.6%

95.9%

91.6%

31.6%
13
13.4

14.4%
1
5.7

10.8%
18
5.2

34.8%
6
13.8

91.6%
38
38.0

34.2%

2.6%

47.4%

15.8%

100.0%

3.2%

.6%

11.5%

1.4%

3.3%

1.1%
406
406.0

.1%
172
172.0

1.6%
157
157.0

.5%
418
418.0

3.3%
1153
1153.0

35.2%

14.9%

13.6%

36.3%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

35.2%

14.9%

13.6%

36.3%

100.0%

6
6

Asymp. Sig.
(2-sided)
.000
.000

1

.104

Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Total

Value
58.350a
49.329
2.637

df

1153
a. 0 cells (.0%) have expected count less than 5. The
minimum expected count is 5.17.
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Activity Level by Gender
Observed Individual's Gender * Observed Individual's Level of Physical Activity Crosstabulation

Observed Individual's
Gender

male

female

Total

Count
Expected Count
% within Observed
Individual's Gender
% within Observed
Individual's Level of
Physical Activity
% of Total
Count
Expected Count
% within Observed
Individual's Gender
% within Observed
Individual's Level of
Physical Activity
% of Total
Count
Expected Count
% within Observed
Individual's Gender
% within Observed
Individual's Level of
Physical Activity
% of Total

Observed Individual's Level of
Physical Activity
sedentary
walking
vigorous
344
118
426
326.2
188.5
373.3
38.7%

13.3%

48.0%

100.0%

80.2%

47.6%

86.8%

76.0%

29.5%
85
102.8

10.1%
130
59.5

36.5%
65
117.7

76.0%
280
280.0

30.4%

46.4%

23.2%

100.0%

19.8%

52.4%

13.2%

24.0%

7.3%
429
429.0

11.1%
248
248.0

5.6%
491
491.0

24.0%
1168
1168.0

36.7%

21.2%

42.0%

100.0%

100.0%

100.0%

100.0%

100.0%

36.7%

21.2%

42.0%

100.0%

Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value
145.225a
132.391
7.268

df

2
2

Asymp. Sig.
(2-sided)
.000
.000

1

.007

1168
a. 0 cells (.0%) have expected count less than 5. The
minimum expected count is 59.45.
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Total
888
888.0

Continued – Activity Level by Ethnicity
Observed Individual's Ethnicity * Observed Individual's Level of Physical Activity Crosstabulation

Observed
Individual's
Ethnicity

Latino

African-American

Caucasian

Total

Count
Expected Count
% within Observed
Individual's Ethnicity
% within Observed
Individual's Level of
Physical Activity
% of Total
Count
Expected Count
% within Observed
Individual's Ethnicity
% within Observed
Individual's Level of
Physical Activity
% of Total
Count
Expected Count
% within Observed
Individual's Ethnicity
% within Observed
Individual's Level of
Physical Activity
% of Total
Count
Expected Count
% within Observed
Individual's Ethnicity
% within Observed
Individual's Level of
Physical Activity
% of Total

Observed Individual's Level of
Physical Activity
sedentary
walking
vigorous
12
21
26
21.7
12.5
24.8

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

.637

35.6%

44.1%

100.0%

2.8%

8.5%

5.3%

5.1%

1.0%
409
391.9

1.8%
207
226.6

2.2%
451
448.5

5.1%
1067
1067.0

38.3%

19.4%

42.3%

100.0%

95.3%

83.5%

91.9%

91.4%

35.0%
8
15.4

17.7%
20
8.9

38.6%
14
17.7

91.4%
42
42.0

19.0%

47.6%

33.3%

100.0%

1.9%

8.1%

2.9%

3.6%

.7%
429
429.0

1.7%
248
248.0

1.2%
491
491.0

3.6%
1168
1168.0

36.7%

21.2%

42.0%

100.0%

100.0%

100.0%

100.0%

100.0%

36.7%

21.2%

42.0%

100.0%

df

4
4

Asymp. Sig.
(2-sided)
.000
.000

1

.425

1168
a. 0 cells (.0%) have expected count less than 5. The
minimum expected count is 8.92.
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59
59.0

20.3%

Chi-Square Tests
Value
30.655a
27.757

Total

Continued – Activity Location by Gender
Observed Individual's Gender * Generalized Location Crosstabulation

Observed Individual's
Gender

male

female

Total

Count
Expected Count
% within Observed
Individual's Gender
% within Generalized
Location
% of Total
Count
Expected Count
% within Observed
Individual's Gender
% within Generalized
Location
% of Total
Count
Expected Count
% within Observed
Individual's Gender
% within Generalized
Location
% of Total

paved
446
418.9

Generalized Location
non-paved
seating
69
329
85.2
311.0

multiple
44
73.0

Total
888
888.0

50.2%

7.8%

37.0%

5.0%

100.0%

80.9%

61.6%

80.4%

45.8%

76.0%

38.2%
105
132.1

5.9%
43
26.8

28.2%
80
98.0

3.8%
52
23.0

76.0%
280
280.0

37.5%

15.4%

28.6%

18.6%

100.0%

19.1%

38.4%

19.6%

54.2%

24.0%

9.0%
551
551.0

3.7%
112
112.0

6.8%
409
409.0

4.5%
96
96.0

24.0%
1168
1168.0

47.2%

9.6%

35.0%

8.2%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

47.2%

9.6%

35.0%

8.2%

100.0%

Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value
72.476a
63.990
18.347

df

3
3

Asymp. Sig.
(2-sided)
.000
.000

1

.000

1168
a. 0 cells (.0%) have expected count less than 5. The
minimum expected count is 23.01.
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Continued – Activity Location by Ethnicity
Observed Individual's Ethnicity * Generalized Location Crosstabulation

Observed
Individual's
Ethnicity

Latino

African-American

Caucasian

Total

Count
Expected Count
% within Observed
Individual's Ethnicity
% within Generalized
Location
% of Total
Count
Expected Count
% within Observed
Individual's Ethnicity
% within Generalized
Location
% of Total
Count
Expected Count
% within Observed
Individual's Ethnicity
% within Generalized
Location
% of Total
Count
Expected Count
% within Observed
Individual's Ethnicity
% within Generalized
Location
% of Total

paved
15
27.8

Generalized Location
non-paved
seating
30
11
5.7
20.7

multiple
3
4.8

59
59.0

25.4%

50.8%

18.6%

5.1%

100.0%

2.7%

26.8%

2.7%

3.1%

5.1%

1.3%
520
503.4

2.6%
80
102.3

.9%
391
373.6

.3%
76
87.7

5.1%
1067
1067.0

48.7%

7.5%

36.6%

7.1%

100.0%

94.4%

71.4%

95.6%

79.2%

91.4%

44.5%
16
19.8

6.8%
2
4.0

33.5%
7
14.7

6.5%
17
3.5

91.4%
42
42.0

38.1%

4.8%

16.7%

40.5%

100.0%

2.9%

1.8%

1.7%

17.7%

3.6%

1.4%
551
551.0

.2%
112
112.0

.6%
409
409.0

1.5%
96
96.0

3.6%
1168
1168.0

47.2%

9.6%

35.0%

8.2%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

47.2%

9.6%

35.0%

8.2%

100.0%

Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Total

Value
182.625a
107.209
4.860

df

6
6

Asymp. Sig.
(2-sided)
.000
.000

1

.027

1168
a. 3 cells (25.0%) have expected count less than 5. The
minimum expected count is 3.45.
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